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Official Notice. 


iepobts op the progress op applied 
CHEMISTRY. . 

The ftrsti volume of the Reports of the Progress 
f Applied Chemistry is now in active preparation,* 
nd will, it is hoped, be published in December.' 

will cover recent progress to the end of June, 
916 . The second volume will deal with the 
eriod up to the end of 1917, and subsequently 
, is proposed to issue the Reports annually. 

rfc Reports will present a critical summary of 
he progress that has been iniade in the various 
ranches of chemical industry during the period in 
uestion. It has not been found practicable to 
[■eat every section of the Journal classification, 
agricultural chemistry, the chemistry of foods, 
nd analysis are fully dealt with in the admirable 
eries of Reports issued annually by the Chemical 
lociety, and for the present there will be no 
ecUons on general plant and e^splosives. 

'Ihe following is a list of the subjects which will 
,e dealt with, together with the names of the 
xperts who. are contributing to this volume i — 

Fuel — J. W. Cobb, B.Sc. 

Coa, desirudivie dislillaiUtn, iar 'producla — E. V. 
Evans, P.I.C. 

Mvneral W. Eastlake. 

Dyestuffs — G. T. Morgan, D.Sc., F.R.S. 

Fibres, paper, dyeing, printing — Julius Huebner, 
F.I.C* • 

Acids, alkalis, salts, etc. — H. A, Auden, Ph.D, 

Glass, ceramics, cement, etc. — J. A, Audley, B.Sc. 

Metals, metallurgy — W. R, E. Hodgkinson, 
Ph.D., F.I.C. 

EkctrO’Chemistry — J. T. Barker, Ph.D. 

Fais, oils, icaxes — G, H. Warburton. 

Faints, pigments, varnishes, resins — R. S. 
Morrell, M.A., Ph.D. 

Indiarubber — H. P. Stevens, M.A., Ph.D., F.T.C. 

Uather, glue, etc. — J. T. Wood. 

Sugar, starches — J. G, Macintosh. 

I'ermeniaiion — A. R. Ling, F.I.C. 

SaniUdion, water purification — F, R. O’Shaugh- 
nessy, F.I.C. 

Fine chemicals, medicinal substances, essential 
oils — F. L. Pyman, D.Sc., Ph.D. 

Photographic materials and processes — B. V. 
Storr, M.Sc. 

The price of issue will be, to members, 2s. 6d. 
(plus 6d. postage), and non-membera, 5s. (plus 
3d. postage). As the issue is to be a limited one, 
those deftirous of securing copies are requested to fill 
tu the order form attached to the cover of the 
Journal, and return it to the Secretary at an early 
date. 


Editorial. 


bdbber—natdbal and synthetic. 

papers communicated by Messrs. Luff and 
"onitt to the Edinburgh Section of this >Society, 
printed in the last issue of tlie Jouni^, 
present in a comprehensive form some of the 
Qiffieulties against which the rubber chemist has 
contend. The efforts that have been made 
during recent years to produce rubber by synthesis 
been of the most absorbing interest to 
t'heimsts. The problem is one which presents 
plater difficulties than are usually experienced 
u synthetic chemistry, sinfte in the first place 
exact constitution of the caoutchouc molecule 
not yet been determined, owing to its colloidal 


nature, and ‘ secondly the • commercial value of 
rubber depends almost entirely on its physical 
characteristics and only to a very minor degree 
oh its chemical properties* ‘As ^rly as* 1879 
Bouehardat succe^ed in producing a substahee 
similar to caoutchouc in composition and pro- 
perties, by the action of hyi^chloric acid on 
isoprene J' since that time a largo number ^ of 
methods have been devised for conv6rtin^ isoprene, 
as well as its lower and higher homologues^ buta- 
diene and dimethylbutadiene, into caoutchouc-like 
products. Of the products thus 'Obtained, that 
from butadiene appears to be the most satisfactory 
from the point of view of physic^ properties 
though of course it is not chemicaUy ^identical 
with natural caoutchouc. Agam, the polymerising 
agent used has a considerable'effect on the pro- 
perties of the resulting product ; inany substa’nc^ 
'have been suggested for this purpose, particularly 
sodium and acetic acid, sodium appearing to give, 
-the most satisfactory results. 

B<it the chief difficulty which h^ to be' sur- 
mounted is the production of isoprene at a suffi- 
ciently low price to enable the synthetic rubber to 
compete with natural rubber.* It is computed 
that plantation rubber can be produced profitably 
at from Is. to Is. 3d. per lb., so that it is essential 
to find a cheap and abundant source of isoprene or 
its homologues. The earlier experiments were 
made with turpentine, bu£ yields were low and 
suppli^ became somewhat limited. Coal tar 
would appear to be out of the question (this J., 
1910, 985), arid whilst petroleum provides the 
necessary hydrocarbons, the increasing use of the 
lighter products as motor fuels may prevent their 
extended adoption in other directions, Starch 
and cellulose would thus seeih to be the most 
promising raw materials for’ the purpose, and 
methods of preparing isoprene from these sources 
have been worked out {loc. cif.). 

Even when these pioblems have reached a 
satisfactory conclusiou, it will remain to produce- 
a product which the rubber manufacturer can 
substitute for natural rubber. It will probably be 
necessary to incorpoi-ate with the synthetic 
product the necessary amount of resins and 
possibly the nitrogenous constituents before a 
satisfactory product is obtained {this J., 1916, 987) ; 
even then, however, it is not certain that the 
product will possess the “nerve” which is so 
important a property of natural rubber. 

Whilst the.se efforts to produce an artificial 
rubber have been in progress, it is satisfactory to 
note that those engaged in the production of 
natural rubber have not been standing idly by and 
watching events. One of the greatest difficulties 
with which the rubber manufacturer has to contend 
is lack of unifomiity in the raw material. Tim 
hock of uniformity results in variation of vulcanis- 
ing properties, wliich in turn leads to variations 
in strength of the finished product, since it would 
be impracticable to alter the conditions of treat- 
ment to suit each individual batch. A consider- 
able amount of research work has been and is 
being carried out with a view to the production of 
a uniform product, and it is to be hoped that 
improved meUiods of collection and coagulation 
may be devis^ that will bring about the desired 
result. The planters, too, have availed themselves 
of scientific methods in selection and cultivation 
of the trees, and have increased their production 
from 28,500 tons in 1912 to 98,000 tons in 1915 
(the production of other kinds of rubber has 
remained stationary at about 50,000 tons per 
aimmn). Provided that scientific methods and 
research are applied vigorously and continuously 
to this industry, there does not seem to be much 
immediate danger that it wiU suffer the fate which 
has overtaken the natural indigo mdustry. 
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Annual Meeting. 


THE PROGRESS OF THE BRITISH RARE 

EARTH INDUSTRY DURING THE WAR. - 

BY SYDNEY J. JOHNSTONE. 

(See f.hia Journal. July 31st, 1916, pp. 811-813.) 

Reply to diacuasion. 

Mr. S. J. Johnstone, who was not present when 
his paper was read, in a written reply states : — 
“As regards Professor Louis’ criticism of my 
estimate of the cost of producing 90% monazite 
sand from the Travancore Mineral Co.’s con- 
cessions, 1 have every' reason to believe that the 
figure which I gave, i.e., £4 per ton f.o.b., is 
very nearly correct. This amount does not 
include such items as royalty to the Travancore 
Government, directors’ fees, office expenses, 
agents’ commission, etc. I understand that for 
a number of years, until shortly before the out- 
break of war, the sand was regularly produced 
for the Company, by a contractor, at a price 
very close to the amount quoted above. 

“The other concessions recently granted, in 
Travancore, are to be operated by a Company 
caUed Hopkin and Williams (Travancore), Ltd., 
whilst Thorium Ltd, will confine its attention 
to the manufacture of thorium salts and allied 
products. The latter Company is manufacturing 
thorium nitrate from monazite sand, but I under- 
stand that it is premature to state that this is 
being obtained fi-om the recently granted con- 
cessions in Travancore.” 


Edinburgh Section, 


Meeting held ni Edinburgh University on Wednes' 
doy, October ith, 1916. 


.PROF. JAS. W.ALKER IN THE CHAIR. 


THE OHGANISATION OF BRITISH 
CHEMICAL MANUFACTURES. 

BY SIR CHARLES BEDFORD, D.SC., LL.D., GENERAL 
SECRETARY, ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS. 

I am not going to attempt to offer more than 
very general reasons for the necessity for the 
formation of a special Association to carry out 
the organisation of chemical industries in this 
country. For the best evidence to my mind of 
the necessity of combination for mutual advantage 
in this industry' is the fact that practically all the 
chief chemicar manufacturers in the country, who 
are after all the best judges of such matters, have 
hastened to join our Association, and that we 
have in our council some of the ablest and most 
progressive representatives of the British chemical 
industry. 

Sir Robert Borden, the Canadian Premier, has 
described only too truly the British Empire as a 
mere disorganisation, whose industries are not 
related, and have no economic coherence. Our 
German enemies offer, on the other hand, the best 
examples of highly organised industries. It is 
held that this organisation is merely an extension 
and adaptation of their highly elaborated army 
machinery, but in any case we have only too bitter . 
reason to deplore its efficient and practical success, 
largely, if not chiefly, at our expense in the 1 


ii^ustrial fleld. But the German h^ a natural 
bent towards combination and reaps the advan- 
ta^es due to union being strength. In Great 
Bntam initiative has been essenti^y private and 
when we were not confronted, as we now ate, with 
a h^hly developed and most intensely hostile 
organisation it worked well, as it more or less had 
the field to itself. That state of affairs can ne\er 
return, and now we must set to work to learn from 
the successes of our enemies what to adopt and 
what to reject in order to safeguard and properlv 
develop our industrial future. No one suggests 
for a moment slavish imitation, but merely a 
critical stock-taking and review, for we can no 
loiter hope to fight an efficient organisation l)v 
means of disorganisation, and it is Emitted that 
we have failed to keep pace with our competitors 
in industrial chemistry. In Germany, practicallv 
every manufacture and trade has its own organised 
association and also one or more special trade 
journals. By these and other means manufac- 
turers in the same line are brought either into 
personal touch or put into communication with 
each other. Home and foreign markets are 
studied and new opportunities carefully exploited! 
It is found that co-operation is a , paramount 
nece^ity in certain keenly competitive businesses. 
The more they specialise in certain lines of pro. 
duction the greater is this necessity. Further, 
markets are scientifically studied by syndicates 
controlling production and sales and when the 
home market is fully supplied then foreign outlets 
are developed by ” dumping ” and othencise, as 
we all know to our cost. Combinations are held 
to make for cheap production, and this is often 
effected not only by the large scale of production 
but by the development of by-products. By 
entering such a combination it is possible to he 
able to afford effective research, and when taiift's 
and Government assistance are also available for 
the protection and fostering of industry— whether 
developing or full grown — the handicap to rivals 
working unaided and on a small scale is over- 
whelming in most instances. In addition to such 
aids, we see transport facilities by sea, river, 
canal, and railways, given on a far-reaching scale, 
and in the most effective manner. .And in 
addition there is trained diplomatic, and consular 
support of a vigorous kind to back the German 
trader at every turn. Again we have to note the 
systematic efforts to teach the science of inter- 
national trading. Yon are probably aware of the 
' comparatively recent initiation of t^o German 
! institute — one is the Tnstitut fiir Seeverkehr und 
Weltwirtschaft. The other is the Weltwirtschaft- 
liche Gesellschaft. Both were started in 1914 
with the object of teaching international trading. 
And there are combinations of trading societies in 
order that they may learn from each other’s 
trading experience and form leagues of the vaj-ioiis 
interests in order authoritatively to place their 
views before the Government. Systematic com- 
mercial intelligence operations are conducted on 
a considerable scale. Overseas’ branch factories 
are established for producing the products re- 
quired by those special markets and of which the 
enormous South-American electrical combine is 
perhaps the most striking instance. These are, 
broadly, the lines along which the Teuton has 
worked with, it must be admitted, enormous 
advantage. It is our clear duty to examine how 
far we may profit by this system and to '\hat 
extent we should adapt it to our own needs. 
Comparatively recently Germans have announced 
a combination of all their leading chemical w orks, 
and we know that that amounts to a declaration 
of industrial war after the war. No effort \nl) iio 
spared and all national aids will be brought to 
bear more ruthlessly than ever to recover, c;oa' 
solidate, and extend tl|.eir hold over the worJas 
chemical industries. 
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But it is not by any means Germany alone that 
,ve have to fear in this life-and-death struggle, 
[t’or, as ^6 know, chief among our rivals is the 
United States. They are working feverishly to 
-nake the most of the present opportunities' and 
future possibilities. As examples, trade asso- 
ciations are being actively fonned ; and, regarding 
f)ie application of science to industiy, the Aiierican 
I'licmical Society’s Central Committee has been 
appointed by representatives of the universities 
•iiid industries to study opportunities and to make 
public recommendations for researches on indus- 
h ial problems common to specific industries which 
rt ould be conducted in universities and the results 
published for the common use of the mamifac- 
turers concerned. Or again, where problems are 
not adapted to university research as being 
special to a particular industry, special manu- 
facturers’ researchers are employed. Manufac- 
turers also are invited to inform universities of 
problems not of sufficient importance to the 
industry to study directly, but which the univer- 
4ties may employ as practical objects of research 
by students. It is evidently realised that the 
industry alone is able to bring forward its problems 
and to finance investigations of such by one or 
more of the universities ; and industries must, it 
is held, be prepared to devote time and money 
to training researchers for their own investigation 
work, given the fundamental university training. 
Manufacturers’ associations in the United States 
have adopted in great measure Professor Duncan’s 
scheme of industrial research scholarships at 
universities or technical colleges, which 10 years’ 
experience has proved successful. The foregoing 
is only one indication of activities in other countries 
which connote a more strenuous international 
industrial competition directed by scientific organi- 
sation and experience in such a way as the world 
has never before witnessed. 

Let us turn from this to see how we in the 
British chemical industry stand, I am assured on 
every hand by those who ought to know from long 
experience and daily contact with the facts that 
there is probably no such dianganised industry as 
the chemical. For this there are several reasons 
assigned, apart from the diversity of manufacture, 
and also tne jealousy and fear of disclosure ot 
secret manufacturing processes. First, there is 
the small scale of most chemical businesses in this 
country, which renders it impossible for any small 
iinii to finance or organise research in an effective 
manner, small manufacturer cannot risk the 

initial failiires which researchers must expect to 
encounter, and he caimot afford to wait long for 
the return in capital. Again, labour and political 
uncertainties, due to party needs, enforce short 
views. I’he Paper Manufacturers’ Association of 
(ireat Britain and Ireland have recently pointed 
out to the Advisory Committee on Commercial In- 
telligence of the Board of Trade that the paper- 
aiaker wishing to call to his aid scientific in- 
vestigation on new lines of research must person- 
ally bear the whole burden of the high fees of the 
scientific expert, and gets usually in return only 
one investigator’s skill and know ledge. The remedy 
proposed was a central institute like the Cliarlot- 
teubuig Materialpriigungsamt. Tlmn, ^ again, 
as the Privy Council Committee point out in their 
last report, the conversion of businesses into 
limited liability concerns places control in the 
hands of salaried managers usually with too narrow 
an outlook, and who are apt to resist proposals 
mr improvement. They fail to grasp the fact- 
that research is an investment, not a spet‘ulation. 
%ain, there are very legitimate doubf.s as to after- 
the-war security for expenditure in research with 
a view to improvement and developments, and 
this raises the tariff question. Protection alone 
not suffice unless associated with combination 
and organisation, and Covemment aid, financial 


and otherwise. The Privy Council Committee 
consider that essential industries relatively small 
in size — especially if key, pivotal, or master — 
require special State protection, and they cite 
among others as chemical examples, chemical glass 
and porcelain, fine chemicals, dyes, synthetic 
drugs, and high expIos>ives. These are considered 
essential to the national well-being, and conse- 
quently demand special State assistance. 

Now I may go on to outline shortly the ambit 
of this new Association’s activities. In the first 
place, perhaps some very short account of the 
evolution of the Association may not be out of 
place. The Association of British ^ejnical 
Manufacturers arose out of a joint meeting of the 
Councils of the Chemical Society, the Society of 
Chemi^l Industry, and the Society of Dyers and 
Colourists held on the 4th of November, 1915, 
to consider the best methods both for promoting 
co-oporation amongst chemical manufacturers 
themselves, and bctw’een them and the teachers 
in universities, colleges, and technical schrwls, and 
for the initiation and prosecution of researches in 
connection with the chemical industry. A joint 
committee of nine, comprising the three presidents 
and other six eminent chemists, was thereafter 
appointed to consider the points raised, and to 
report. They recommended that in view of the 
vital need for organisation among the component 
parts of the chemical industry, the three societies 
should invite representatives of the various 
branches to meet in conference for the purposfe of 
establishing such organisation. They recom- 
mended further that an association of British firms 
engaged in chemical manufacture should be 
fonned. In response to this invitation, rei)re- 
sentatives of over 100 firms engaged in the chemical 
industries assembled at a meeting in Burlington 
House last May and resolved that “ It is desirable 
that British firms engaged in chemical and allied 
imdes should form an association to promote 
closer co-operation and to place before the 
Government the views of the chemical trade 
generally, to further industrial research, and to 
facilitate closer co-operation between the chemical 
manufacturers and the various universities and 
technical schools.” The recent report of the 
Committee of the Privy Council for science and 
industrial research (1915-16) says, “ It is clear, 
we think, from these examples that we may 
expect in gr(.>wing measure to have the help and 
sympathy of the mnnufacturers in the work that 
lies ahead. It is natural that those who have 
felt the fires of adversity should be the first to 
welcome the new movement, but there iTgrowing 
evidence that many of the most enlightened firm's 
engaged in prosperous industries are alive to the 
need of long views. The engineering trades have 
alwavs been able to hold their own, yet they had 
I become convinced before the war that association 
■ ^vas necessary, especially in the markets of China 
and Ri^ia, if they were to compete successfully 
with GCTmany.” They intend to include the 
prosecution of research among their activities 
throughout the country, as mentioned in the Privy 
CouncU Committee’s report. 

Now to return to the Chemical Manufacturers’ 
Association, the objects of the Association are 
I stated in the Articles of Association to be (1) to 
j promote co-operation between Britisb subjects 
I engaged as manufacturers in the chemical or 
I closely allied industries; (2) to place before 
[ Government and Government officials and others 
• cither in the British dominions or elsewhere the 
I views of members of the Association and others 
i upon matters affecting the chemical industries ; 
(3) to develop technical organisation, to promoU 
industrial research, industrial efficiency, and the 
advancement of applied chemistry ; (4) to keep 
in touch with the progress made m chemical know- 
ledge and practice, and to facilitate the develop- 


m2 BEDFORD-THE ORGANISATION OF BRITISH CHEMICAL MANUFACTURES. [Oct. 81, isir. 


ment of new British industries and the extension 
of existing ones ; (6) to improve the methods of 
education in chemistry and its allied subjects so 
that the methods shall be better adapted to the 
practical necessities of the chemical industiy, and 
to encourage the sympathetic association of 
members of the Association and others engaged 
in the chemical industry with the various uni- 
versities and technical colleges, either in the 
British Dominions or elsewhere, and to arrange 
conferences between manufacturers and teachers ; 
(6) to found, manage, and control a journal or 
journals for the purpose of making known and 
advancing the objects of the Association ; (7) to 
supervise and duance researches undertaken in the 
interest of ttxe chemical industry, and to raise 
special funds for this and other purposes by 
voluntary contribution ; (8) to found scholarships 
or lectureships, and to give prizes or in other ways 
to subsidise or support by suoscriptiona, donations, 
or otherwise, universities, colleges, schools, and 
institutions for the promotion of objects similar 
to those of the Association in any part of the 
British Dominions; (9) to obtain any Royal 
Charter, Provisional OMer, or Act of Parliament, 
or other authority, either in the British Dominions 
or elsewhere, for enabling the Association to carry 
any of its objects into effect, and to institute, 
promote, support, or oppose legislative or other 
measures or proceedings affecting the intereste of 
the chemical industry, and generally to consider 
{liTBstions concerning it ; (10) to act as arbitrator 
or to appoint arbitrators to act in the settlement 
of disputes arising out of transactions in or 
relating to the cliemical industry ; (11) to affiliate 
with any other organised body or bodies in the 
British Dominions having objects similar to those 
of the Association; (12) to further the objects 
herein contained or any of them by acting directly 
or indirectly through (or by promoting co-operation 
between, or co-operating with) any other organised 
body or bodies whatsoever in any part of the 
British Dominions and by appointing members of 
the Association and others to rcpresenl; the Associa- 
tion or any such body or bodies ; (13) to promote, 
found, support, or finance any other company or 
other organised body in any part of the Bntish 
Dominions for the furtherance of the objects herein 
contained or any of them ; (14) to purchase, take 
on lease, hire or otherwise acquire for the puiposes 
of the Association, or as an investment of its funds 
any real or personal property, and to maintain, 
inmrove, and develop and dispose of the same ; 
(lo) to borrow money, within the limit fixed from 
time to^ime by the members, for the purposes of 
the Association ; 'and, lastly, to do aU other 
lawful things incidental or conducive to the 
attainment of the above objects of the Association. 

The Association is at present being registered 
under the Companies’ Act as a company limited 
by guarantee and not having capital divided into 
shares. The qualification for membership is 
carrying on business as manufacturers in the 
chemical or closely allied industiies either as 
corporations or individuals or in co-partnership 
as a British firm. 

Then, as r^ards definitions in connection with 
the qualification of members of a British Corpora- 
tion, a British Corporation is a body which in 
fact and in spirit fulfils the following conditions : — 
It must be incorporated by Royal Charter of the 
Crown of the United Kingdom or by, under, or 
in pursuance of the laws of some part of the 
British Dominions. A preponderating majority 
in number and influence of the governing body 
must be British individuals. It must be mainly 
controlled in and from some place within the 
British Dominions. A preponderance of the 
share-capital and also of the loan-capital, if any, 
so far as can be ascertained, must he held and 
owned by British individuals or corporations. 


A British firm is an unincorporated body wlijch 
in fact and in spirit fulfils the following 
ditions : — A preponderating majority in nuinbcp 
and influence of the partners must be British 
individuals or corporations. It must be mainly 
controlled in and from some part of the British 
Dominions. A preponderance of the share-capital 
and also of the loan-capital, if any, must be held 
and owned by British individuals or corporations 
A “ British individual ” is a British subject who 
is habitually resident within the limits of the 
British Dominions. 

Subscriptions to the Association vary with the 
amount of capital (if share-capital, the amount 
paid up or issued as paid up), including loan- 
capital, if any, declared by the member or lus 
firm as to be used in chemical or closely allied 
industries. The amount varies from 25 guineas 
as a minimum up to 250 guineas as a maximum 
according to capitalisation. 

As regards management, the Association will 
be managed by a council of not more than 20 
members, 16 elected members, and 4 co-opt^. 
The elected members must be members of the 
Association or a director, manager, or other pro- 
minent official of a Corporation, being a member 
of the Association. The co-opted members must 
be British subjects, and each must be a member 
of the governing body or an officer of a corpopation 
or institution connected with the chemioal or 
closely allied industries, or any other fit and 
pi-oper peison being a British subject. 

In addition to the council — the principle under- 
lying whose selection will be personal fitness for 
office, and not merely representation of firms nr 
corporations, how’ever rich and considerable (that 
is a very important point) — the various branches 
of the chemical industry have been grouped 
tentatively into 10 sections. Each will efwifc 
membeis of a representative committee, and 
maitei’s on which they desire the council to tab 
action would be laid before the council by the 
Chairman of the committee or possibly by other 
representative selected by the particular com- 
mittee. It is quite impracticable in such an 
industry as the chemical to have representation 
of each branch of chemical industry on the council, 
as the effect of this would be to make its dimoii- 
sions so un^eldy that it would be impossible to 
transact rapidly and efficiently the Associatiou’s 
business. Ample opportunity will be afforded for 
representations from any particular branch, however 
small, in or out of London, to be made direct to 
the council, either through the' committee-chair- 
man or, in special cases, such special representativft 
as may desire to place the case of his own business 
before the council. It is certain not infrequently 
to happen that recommendations and requests for 
action will be put forward by members repre- 
senting one particular line of business v^hich are 
perhaps diametrically (jpposed to the interests 
of otner firms connected with the Association. 
In such cases there must be negotiations between 
the representatives of the opposing interests, 
and the council would then have to support with all 
its resources and influence, the proposals which are 
in the interests of the Association as a whole. 
We must look to a spirit of conciliation and broad- 
mindedness, of give-and-take, in the settlement 
of such differences which must always be expected 
to occur in business relations. As regards the 
sections or groups of industries, a member uiay, 
at any time, elect to be classed as belonging to one 
or other group, and of course where a number ol 
different chemicals are manufactured by the same 
firm or individual, there would be membership 
such groups as included the articles manufactiii^d. 
Group committees are to consist of not less than 
three members, and each elects its own rhairniau- 

I may point out t^t the Privy Council Committee 

stated m their most recent report that, “ it 
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unlikely ttot a single chemical committee with the 
large number of special sections that would be 
necessary can useMly be established at the 
present nioment, and we are disposed to think 
that a senes of ^nding committees dealing with 
particular branches of chemical trades may he a 
better method of proceeding.” The council of 
the Association had previously arrived inde- 
pendently at the same conclusion, and it is diflicnlt 
to see what possible alternative there can be. 
It is most important that as soon as possible 
these group committees should get to work and 
state the problems, in order of urgency, with 
which the Association is required to deal.’ This 
opinion is reinforced by the Privy Council Com- 
mittee who expri^s the belief that the ” shortest 
means " to convince the manufacturing world in 
general that scientific research is a paying proposi- 
tion is to attack the pressing problems of manu- 
taclure which arise in course of the ordinary 
routine — problems which no doubt the manu- 
facturers ‘ ought to solve by means of their own 
scientific staffs, but which their present stalls are 
too small to undertake, often because the firms 
are too small to bear the cost. It was in this wav 
that the universities of the Middle States of 
America convinced the farmers that science was 
useful to agnculture.” 

There are a number of other points which I 
may very briefl^y touch upon. The benefit accru- 
ing from the discussion together of problems is 
found to be mutually advantageous in similar 
and allied branches of the industry. Experience 
shows that very clearly. Hitherto, fears regard- 
ing trade secrets, processes, etc., have prevented 
this, but the balance on the whole in a give-and- 
take policy is found to bo satisfactory. Slutual 
co-operation will prei'ent overlapping of effort 
duplication of researches and of plant, and also 
to ensure effective dealing with general problems 
of the most varied kind. Problems necessitating 
research undertaken for chemical industry as a 
whole, as you have seen, should be dealt with 
by sectional committees in the first place. 

As regards the atter-the-war position, problems 
will arise with regard to the utilisation of muni- 
tions’ plant, equipment and works, and works’ 
staffs, including chemists, to. the liest private 
and national advantage, and it is very easy to see 
that this can only he worked on a "co-operative 
basis. To assist new industries and to im-rease 
enormously the productiveness of essential indus- 
tries like dyes, fertilisers, nitrates, etc., are also 
points which will require special attention. Con- 
certed action regarding legislation affecting 
industry is another most important point. Parlia- 
ment will help those who know how to help them- 
Myes. Then again as regards Patent Law 
Keforra — ^much of our failure in certain branches 
ef industry has been due to our Patent T,aws i 
haying helped the foreign, especially German. 1 
jatentees. Lawyers in and out of the House of ' 
tommons have often been the best friends of large 
German chemical concerns. Everything has been 
done to help them, to the detriment of home 
industnes, especially chemical, which are usually 
process patents, as against engineering and 
n '^Wch are products patents, and 

™ dealt with on different legislative lines. 

, Y'^dourse there is the great educational question 
wmeh demands close co-operation between 
mversities, technical institutes, and manufac- 
co-opting of suitehle experienced 
lanufactnrers on certain univeisity committees 
ko he requisite and this in some quarters 
obtains to some extent. But usually 
ma ®re badly worked out, or liadly 

khire research must, I fancy we ail 
aSa I khe function of the universities 

L tochmeal institutes, though of course we all 
" the difficulty of drawing a line between 
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fmight manufacturers are rivals to be 

mannfa,.!,"^ ddmbme against the German 

hS b'een Strength in the past 

oarricH ^ splendid organisation, largely 

S ebe^u'’- ® ““®ty in cloU tS 

Md ^“facturers on the one haS 

on the and industry 

further homo ’^a'^® helped in every way to 

the iSine O? e’=P''’itation. I believe 

ProiSnnitf'T t**® ®®®*®ky for khe 

iStiira ^ khe German Chemical 

continuity of time and 
S' to I ® "saally it Ls only possible for com- 
orSallvt^Tu ^"^ad® aasociatiens, formed 

S labour ^ I-®®’ PrO'kGckion, or deal 

monopoliea of 

J understand that there exists a ividesuread 

teetion^ f “ combine for mutual pro- 

larvwt .<l«re'opment of the interests of tte 
mS, ot mao^facturers in the country. I 
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luanner. It is intended to protect and promote 

equjUw''wffh tho*^® smallest manufacturers 

So fwro miHiouaire businesses. 

eironLus'v, 4 !‘Ti®‘”^ »’«htest basis for this 

emnei? G *k may bo pointed out that the 

of representatives of small, 
man hf u 'n ‘'"ff ®®v’ decision to 

fi. r®' avaUable brains and 

f thl u 1^®®* P"";®®®’ ‘® sufficient guarantee 
oLrra ? assistanoe which will be 

oli^ered ^ all abke, for isolated they will fall, 
while united they will stand and flourish. Indeed 
the smaU manufacturer will certainly receive an 
amount of help from collective investigations, and 
pohtical and other action, disproportionately 
great to his contribution to the common funds. 
In this orgamsation, while each firm will retain 
Its special entity, combination wUl allow of all 
participating in the advantages of such combina- 
tion. I repeat that this Association mainly exists 
111 order to bring the largest, and the smallest 
firms together to settle how best to secure future 
progress and obtain the needful help and legislation 
for the interests of our industry. 

When I was appointed recently to the General 
riecreterysliip of the A.ssociation, I ventured to 
send our Chairman some notes which were hurriedlv 
put together, hut which on looking over again, T 
thought might be usefully brought before your 
notice to-night. It will be understood that these 
views are purely personal. The first point I noted 
w<w the question of sectional treatment of the 
industry, and the means for bringing the sections 
into active co-operation at once. I think that is 
a most pressing need at the present moment. 
Then again I proposed that we should have a 
Political Committee, first of all to organise a public 
propaganda regarding the necessity for Govern- 
ment assistance and concessions, fiscal and other- 
wise, for chemical industries. I feel exceedingly 
strongly on this question, personally, as the result 
of some experience of Government Departments 
.and their often curious ways. As regards the 
Cabinet Minister, he is not likely to take much 
interest in any subject unless he realises that there 
is a strong, well-organised body of public opinion 
behind the proposals. ’Then, again, the Poiitical 
Committee would have to consider questions of 
possible Patent Law' modifications. It will have 
to deal with the thorny question of tariffs. It will 
have to affiliate, or combine with other mamifac- 
turers’ organisations to secure further political 
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action, for instance, with the Associations of 
enmneers, iron and steel, -textiles, electrical, 
shipping industries, etc. Then again, Parlia- 
mentary action will have to be co-oidinated with 
regard to giving effect to the above. And, further, 
such a Committee would have to keep a very 
watchful eye on commercial treaties ; and <piestions 
relating to commercial intelligence require very 
close attention. I think I am correct in saying 
that this is a subject with which the Society 
of Chemical Industry lias concerned itself very 
actively of late, and we hope to co-operate with 
the Society in pressing forward action in the 
matter. Commercial intelligence, of course, is a 
very difficult question, and a well devised scheme 
to secui*e such is costly beyond the resources of 
any Association. We inust look for 8tate aid to 
some extent, but there is a limit to what we can 
demand in the matter of State aid. There ai*e 
certain special lines concerning which special com- ^ 
mercial intelligence is required, which, I think, 
properly fall within the ambit of a special trade 
association, and we may have to look forward 
to financing such special inquiries ourselves. We 
will have to get as much as we can out of Govern- 
ment generally, but at the same time we must 
probably face the necessity of ourselves financing 
special sections of commercial intelligence. Then 
again, I tlii^ we all feel that early action regarding 
the re-organisation of the Consular services is 
very ui^ently required. It was a great pleasure 
to see I^rd Faringdon put this forward as one of 
the spheres of activity of the new Trade Bank. 
We probably have to co-operate in that work, 
and we must see that as far as possible only 
trained Britishers are appointed to most posts, and 
that the service is made possibly a graded service 
with adequate prospects to attract promising men. 
That is a matter for negotiation and arrangement, 
but it is one which, of course, if you are going to 
maintain a hold on the markets, you will all agree 
with me is one of paramount importance. 

There is also a question which your Society 
considered so important at its recent meetings 
that they passed a special resolution concerning it, 
namely, industrial alcohol. The difficulties and 
disabilities connected with it are keenly felt by 
many manufacturers in the chemical industry, ana 
though it will be an exceedingly uphill fight, it is 
one which I think will, in great measure, be 
determined by the amount of political pressure 
we may be able to bring to bear on it. We must- 
look forward to considerable fiscal modifications. 
There is no reason why this question of industrial i 
alcohol should be treated on the same basis as it 
would appear to be by at least some heads of 
Departments, as potable alcohol. I personally 
hope to see some day industrial alcohol placed on 
a duty-free basis. Probably we may arrive at that 
stage by a half-way measure such as a small ad 
valorem tax, but I think it is a perfectly reasonable 
proposition to expect that industrial alcohol should 
ultimately win the position of being duty free. 
Of course, one of the great difficulties with regard 
to this question is the question of adequate de-* 
naturation, but this is merely a matter for further 
investigation. Then side by side with that there is 
the matter of cheapening of its production. 

I also suggest that we should institute a system 
of visiting chemical laboratories throughout the 
United Kingdom which are available for general 
and special research, and that we should keep 
a register for our members’ use of research chemists 
with the necessary qualifications, and perhaps have 
a system of confidential reports from wachers and 
employers. The question of conjoint researche.s 
will have to be dealt with, and we will have to look 
to some extent for a State subsidy for research, 
at any rate in the early stages. 

I hope we will soon develop Overseas branches 
of this Association. Again, affiliation with British 


chemical societies generally, such as your oun jo 
essential. Then we hope to get into close relation! 
ship with the Advisory Councils of the 
Council Committee, of the Board of Trade and other 
Government Offices. Further, we must try to 
have a Bureau of industrial chemical information 
ap^ from research, and to consider the best 
channel for the dissemimtion of this information 
to members. There is also the question of 
developing laboratory and other airangements 
for the use of the smaller manufacturers, that is 
those unable to support separate laboratories for 
themselves. Then again (though at this stage it 
is perhaps a minor and remote issue), we should 
look forward to having a Bureau of standards 
instruments, physical constants, and dealing with 
properties of materials, purity of reagents, etc., 
either to be developed by the Association, or 
possibly by, or in conjunction with, some Govern- 
ment agency. 

Others of our main objects certainly would he 
the co-ordination and direction of investigations 
to prevent overlapping ; also the training of 
industrial chemists, and the co-ordination of 
the work of technical colleges throughout the 
tTnited Kingdom so as to supply not only chemists 
but also scientifically train^ craftsmen. Another 
very important point is the avoidance of dupUca- 
tion in the supply of raw materials for chemical 
industries (for example, in fine chemicals, dyes, and 
other branches) by allocation of manufactui-es. 
We shall have to look forward to mutual arrange- 
ments for the manufacture of intermediate and 
other products to prevent this duplication, and 
one of the earliest steps will be a census of finus 
and output capacities. In fact, we must work 
up to a census of British and Colonial chemical 
' resources generally. We must also closely consider 
' the systematic study of markets, overseas and 
foreign, and the science of international trading. 
Synmeates will no doubt in tnue be developed to 
control production and sales, and when the homo 
markets are hiUy supplied to direct products 
abroad ; and bro^y we shall all have to bend 
ourselves to improving the quality of manu- 
facture and reducing the cost of production, 

I to the utilisation of waste materials, and we should 
consider the trade control (where applicable) of a 
complete line of production, as for instance, coal, 
blast furnaces, steel works, tubes, etc. Another 
very important point is our relationship to trans- 
port agencies at nome and overseas. .And la:=itly, 
t^liere is the fuel question, mth specif reference 
to the chemical induotries. 

T^ere are also most important questions relating 
to trade marks and their protet^tion abroad, 
financial assistance from Government or (when 
started) from the new Trade Bank for the develop- 
ment of commercial intelligence with special 
reference to the needs of the chemical industry ; 
trade exhibitions ; the much debated question 
of g, Ministry of Commerce — and I hope that we 
shall avoid in this country the mistake which was 
made by Lord Curzon in India when he started 
his Ministry of Commerce and Industry. When 
any new Department is proposed by a Govern- 
menf, a wave of pleasant hope and antii ipation 
passes over many of the other Departments- 
They immediately set to work to try to unload 
much of their most unpopular and troublesome 
work on the new Department. Thus the new 
Ministoy’s energies are deflected from many 
spheres of essential usefulness by such re-distnhu- 
tion of Departmental work. Well, one looks 
forward to a new Ministry independent of part) 
changes, and also independent of the other Depart- 
ments as far as possible. 

Other subjects are, for example, the 
of the system of Tra^e Commissioners under tn 
Board of Trade or a. Ministry of Commerce, 

I questions relating to commercial travellers m to 
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British Dominions with regard to preferential 
treatment in respect of licence fees; trade 
catalogues, and, lastly, tariff protection. Most of 
these have been very shoridy touched on in the 
recent report of the Advisor>' Committee to the 
Board of Trade on commercial intelligence after the 
^var. Each of these headings will have to form 
the subject of careful inquiry by representatives 
of chemical manufacturers, and* efforts must be 
made to secure adequate co-operation with 
reptesentatives of other great industries ami 
«oientifio and teaching institutions of the country 
for combined action. All this naturally will take 
time but we must all be deeply impressed with the 
great urgency of these matters. 

^ Vigorous action must be taken %vithout further 
delay to formulate our requirements as chemical 
2 nanufacturers, and to press forward joint action 
i\ith other industrial associations. PersonaUy, 
as previously stated, I strongly hold the view 
that Government will not move actively in these 
matters until subjected to very strong political 
pressure, both in Parliament and in the country, 
and it is hoped that this will be vigorously push^ 
forward as soon as we decide what we want and 
what is the minimum action on each point we 
require. 

1 leave the question of the Association for a 
moment to touch on what we are doing in con- 
nection with the British Science Guild. The 
British Science Guild was founded as most of you 
know in 1905 with the object of bringing home to 
all classes the necessity for the scientific treatment 
of affairs of all kinds, and at the present moment 
wc hope to take very vhforous action with regaixl 
to pressing forward the relation of science to 
industry and education. I may mention perhaps 
that I am a member of a standing comimttec of 
three which has just been appointed by the 
Duild to conduct an active propaganda throughout 
the country on this point, ana to press our views 
very strongly on the Government, mainly through 
political and other agencies. 

The war surely has taught us the folly of relying 
on Eoreim, possibly enemy, manufacturers for 
goods which ouaht with proper foresi^t and 
organisation to nave been produced at home. 
The advantages which have enabled the foreigner 
to undersell the British manufacturer are also 
ours, if people will now insist on obtaining a 
proper organisation and also the fiscal and other 
requirements to enable us successfully to com- 
pete. Unless we set vigorously to work to equalise 
and, as far as possible, to better our competitive 
conditions and to train a large supply of practical 
and efficient researchers, and unless we agree 
to set aside purely .selfish aims and heartily to 
co-operate and co*ordinate with those who were 
and are our competitors for our mutual advantage, 
as w'ell as with every agency, labour, manufactur- 
ing, educational, and Governmental, the future of 
chemical industries in this country is, indeed, 
gloomy. Both self-interest and patriotism require 
ns to combine against our common enemy, the 
German, rather than waste our energies in home 
competition. Full discussion of plans and the 
necessity for cautious advance are. of course, 
necessitated by the situation, but it seems that 
the first requirement now is action, and again 
action. Do not let us be too timid as to launching 
oar measures of reform until they are elaborated 
to a high pitch of perfection. Every new depart- 
ure is an experiment more or less, and time is 
pressing. Let us evolve and readjust as working 
experience indicates, and not wait too long in the 
h<ye of producing an, at best, doubtfully perfect 
s^^heine wffich seems to meet the views of everyone- 
I ompromise in such matters can be carried too 
and may lead to adjusting a scheme out of all 
pronortions. Let us get to work then 
withoub further delay, push on with the 


enormous programme of improvements and reforms 
which lies ahead of us. 

Meanwhile, until w'e ascertain clearly what the 
present needs of each chemical manufacturer are, 
and the plan most likely to put matters on a 
proper fooling, and again until we come together 
and discuss, a.s actual manufacturers are alone 
btst qualified to do. the common needs of the 
it would be a mere speculative and 
probably useless exercise on my part at present 
to attempt to forecast the specific action which 
may be taken, or the decisions which may be 
arrived at. What 1 have tried to do is to outline 
veiy roughly the machinery which has been 
prepared in order to deal wdth the situation and 
some of the objects in view. 

I have not attempted to deal with one of the 
most difficult and important points — labour — 
for one feels there is much educative work ahead 
for botli employers and labourers in this matter. 
Co-operate we must, and that cordially, but 
sympathy and confidence are essentials to sound 
development, and will be the result of faithful 
work and much patience. The interests of em- 
ployers and labourers in this matter are really 
identical, but it will take time and patience to 
bring this Koine to both groups, though it must be 
done unless both are to suffer as never before. 

Many other points doubtless occur which I have 
not ha^l time to touch on, but my object is to 
arouse int-erest and enlist practical support for the 
great effort that lies ahead of us in organising the 
chemical induBtries of this country. Personally, 
1 view the situation hopefully. A nation which 
has performed in a short time, comparatively, 
the prodigies in the way of raising and training 
an Army — and such an Army I — or millions, and 
in effecting what we have as regards munitions, 
not to speak of the wonderful work of our glorious 
Navy, has no cause to fear its ability also to wrest 
industrial victory from the German enemy or 
other rivals. The dangers are complacence and 
a lapse into the easy, comfortable, pre-war trot. 
From now onwards such easy ways must be 
abandoned, and we must be prepared to work 
and organise as never before in our past history. 
In order to do so we only r^uiro fully to realise 
the needs, and to obtain efficient direction and 
adequate protection and .stimulation for our 
effori,s. Then w'e shall again come to occupy the 
place in the world of industry which is the due of 
our national qualities. 
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A C.VTJSE OF iiUSTI.NKSS IN BREAD. 

BY M. WRIGHT. 

During 191,1 the author was engaged by a firm 
of bakers to examine some flour, which, it was 
alleged, had been the caii.se of mastiness in the 
bread baked from it. For the purposes of the 
investigation six samples of flour were taken ; 
and of these, two, whicli liquefied nutrient gelatin 
in 48 hours at 20°('.. were e.xamined bacterio- 
' logically by Dr. A. R. Peareon, Pathologist to the 
! Christchurch Hospital Board, who drew fresh 
I samples under strictly aseptic conditions ; a.s a 
[ re.sult of ids investigations, he reported that in 
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the flours represented by the two samples noted 
Above as doubtful, prolific growths of both 
J^izopua nigricans and an AspergilltiSj probably 
glaucvs, were present. Subsequently pure cultures 
of the Rhizopus nigricans and of the Aa^pergUlus 
were handed to the author for further inve^iga- 
tion and the results recorded in this paper were 
obtained. 

The samples of flour drawn by Br. Pearson 
contained 10 b and 111% moisture and were 
thus quite normal in this respect ; further the 
samples were not caked, and in no way showed 
evidence of having been at any time in a moist 
4!ondition. Portions of the flour containii^ the 
prolific growths of Bhizopus nigricans and Asper- 
gillus were made into bread by independent 
bakers, and all such bread was found to be musty 
and unpalatable. 

Laboratory experiments were carried out as 
follows : — 1. Sound palatable bread was sterilised, 
and then mixed with an extract from the Bhizopus 
nigricans and the AapergUlus cultures, filtered 
through C. S. and S. haixlened paper. 2. Sound 
palatable bread was sterilised and mixed with a 
fluid extract of the Bhizopus nigricans and .of the 


even after fourteen days ; the bread certainly was 

unpalatable., The iJftwfopiw mfirricaTW extract when 

mixed with gluten produced after 24 hours at 
37® C. an odour similar to musty bread, but no 
putrid odour could be noted. 

From a consideration of the data presented 
above it appears clear that Bhizopus niffricanh 
is a cause of mustiness in bread, and that the 
proteolytic enzjTne present in this oi^^anism 
probably brings about the changes in the bread 
which are associated with the odour and flavour 
noted as mustiness. 


Communication. 


VABI ABILITY OF PLANTATION PAR\ 
RUBBER WITH DIFFERENT TECHNICAL 
MIXINGS. 

BY B. J. EATON, F.I.C., AND J. GRANTHAM, B.A. 


Chemical Laboratory, Agricultural Department, 
Federated Malay States. 

The question of the variability of plantation 
Para rubber, when vulcanised with vanous tech- 
nical mixings in addition to sulphur, has been raised 
by Stevens in a discussion on a paper recently 
submitted to this Society by G. Stafford Whitby, 
entitled “ A Comparison of the Brazihan and 
Plantation Methods of Preparing Rubber (this 
J., 1916, 35, 493). Stevens says : “ There was 
too great a tendency to limit tests to what was 
really a very theoretical mixing, consisting of 
rubber with perhaps 8 % to 10 % of sulphur added 
to it. Such a mixing was very seldom used in 
manufacturingjwork, and it was assumed, without 



Aspergillus cultures. 3. A check with the sterilised 
bread was carried out. 

All were incubated at 37® C. for 24 hours, and 
it was then found in the results from (1) that the 
Bhizopus nigricans extract produced a marked 
mustiness, and slight sourness, in the odour and 
flavour of the bread ; wdth the Aspergillus extract 
the bread was very sour in odour and flavour, 
f^m (2) similar results were obtained, with the 
addition that growths of Bhizopus nigricans and 
Aspergillus appeared in the dishes treated 
respectively with Bhizopus and Aspergillus. In 
(3) neither mustiness nor sourness developed 
•in the bread ; it was therefore concluded that 
Bhizopus )iigricans is capable of producing musti- 
ness in bread, while Aspergillus is merdy pro- 
ductive of souring. 

Subsequently experi- 
ments were carried out in 
order to deteiuiinc what 
enzymes were present in 
the Bhizopus and the As- 
pergilhts. which might be 
responsible for the i*€sults 
. noted. An extract of each 
cultme was prepared by 
mixing the cultures with 
sand and triturating the 
mass with water ; after fil- 
tering the solution through 
absorbent cotton, the fil- 
trate was used for the 
demonstration of enzymes. 

The methods used were 
mainly those described in 
some detail by Houghton,* 
the folio wii^ enzymes being 
tested for in each fllt^ikte : — 
lipase, invertase, diastase, 
catalase, and proteolyth^ 
enzymes. In the case of 
the Bhizopus extract, li- 
pase, catalase, and a proteo- 
lytic enzyme were found; 
in the Aspergillus extiact, 
there were found lipase and 
invertase ; in neither extract could diastase be 
demonstrated. A. Percy Smitht has shown that 
Mucor mucedo is a responsible agent ia the 
production of musty bread, and has noted that 
putrefaction of the affected bread is also associated 
with mustiness. In the case under review no 
putrefaction of the bread was found in the sense 
at least t^t it became foul and putrid in odour 

* Journal lod. Kng. Obem., 3, 505. 

t Analyst, 10 , 181—183. 


experimental proof, that what applied to a theo- 
retical mixing of this description also apphea in 
the same manner and degree to the great variety 
of technical mixings which were used in a ruboer 
factory.” {N.B.— In Whitby’s experiments, m 
which the vulcanisation tests were carried out oj 
Schidrowitz, 100 parts of rubber to 8 parts 
sulphiu* was used ; in our researches 90 parts 
1 rulmer to 10 parts of sulphur was employed m ^ 
j the experiments so fac published.) 
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In the experiiaents described here, we hope to 
gjiow that what applies to a theoretical mixing 
(a.s Stevens describes an 8% or 10% sulphur 
mixing) also applies to smaller proportions of 
sulphur in rubber mixings and also to mixings 
(lontaining, in addition to sulphur, mineral sub- 
stances such as oxide of zinc and oxide of mag- 
nesium, a result which would be expected from the 
nature of the vulcanisation process. Tliat a 
■‘theoretical’’ mixing of 8% or 10% of sulphur 
would apply in the same manner or to the same 



degree to rubber mixings containing mineral in- 
redienta, etc., has not, so far as we are aware, 
cen assumed, nor is it pwbable that it would do 
so, although the differences in rate of cure, which 
Schidrowitz and Goldsbrough and independently 
nur own resoai'ches have shown to be marked in the 
case of plantation Para rubber (due to methods of 
coagulation and preparation), still exist, whatever 
mixing be employed, provided such mixings do not 
contain jpowcrful accelerators such as oxide of 
lead, which, as would be expected in view of the 
theory put forward by ua as to the cause of varia- 
bility in rate of cure, would obscure the issue. 

Ezperimentfxl 

For details of technique, rofoi*ence should,; be 
made to our first Communication, “ Vulcanisation 
Experiments on Plantation Para Rubber. — The 
Cause of VariabUity ” (this J., 1915, 34, 989). 


used as the control after adjustii^ to correspond 
with the temperature of 140'’ C.) 

The samples were vulcanised in moulds, as 
described in the paper to which reference is made. 
All tests a,Tc carri^ out on the third day after 
vulcanisation, a point we omitted to mention in a 
previous communication. The tests were carried 
out on the Schopper-Dalen rubber testing machine, 
with ring specimens, using the autographic 
apparatus to register the load-stretch curves, which 
inustr.ate differences in rate of cure more satis- 
factorily than mimerhal results. 


OjAGR A M lil 



I under the usual conditions employed by us, arc 
fast and slow curing, and which represent the 
extreme limits of <;ure met with in the case of 
rubber coagulated with approximately the minimum 
quantity of acetic acid, viz., about 3 oz. of a 
5% solution per gallon of latex diluted to contain 
1 j lb. of dry rubber per gallon. Portions of the 
same fast and slow curing rubbers were used for all 
the different mixings. The fast and slow cui’ing 
rubbei-s were also derived from the same latex, 
the differences in rate of cure being due entirely 
to the method of preparation. 

'J'be fast curing rubber was prepared by allowing 
the coagulum, after lightly pressing, to remain in 
this form for at least six days before wasliing and 
crepeing, and the slow curing mbber by crepeing 
the coagulum a few houm after coagulation. {Vi^ 
I previous i*cscarchcs by us).* 
i The following table gives the mixiug.s 
1 employed : - 



Actual ([iiautitics (i,Tii».)- 


}',^rcentage on tot'ul mi.v. 


Rubber. 

S. 

ZuO. 

51gO 

FbO. 

Rubber. 

3. 

ZiiO. 

SIgO. 

rbo. 

13B A & £ . 


240 

12 

14.8 



60 

3 

37 



„ B & P . 


240 

12 

140 

3 


, 60 


35 

2 


„ 0 & G . 


200 

16 

160 


40 

! 43 

3-8 

38-5 


9-C 

D & H . 


400 

50 




1 93 

7 




]S8 A <fe E . 


.300 

»15 

180 



60*6 

3 

36'3 



B A F . 


300 

15 

ICO 

20 


60-6 

3 




„ C A G . 


300 

15 

140 


40 

i 60-6 

3 

28-2 


8-1 

.. J> * H . 


300 

15 

160 


20 

i 60-6 

3 

32*3 


4-0 

146 A A E . 


450 

50 




] 90 

10 




B A F . 


400 

30 




i 93 





r. C A G , 


noo 

25 




i 95*2 

4-8 




D A H . 


500 

.50 




90-9 

9-1 





The mineral additions were added in a similar 
aianner to the sulphur, and the \niIcanisatioa W'as 
carried out as in our previous experiments in a 
jacketed steam autoclave at I40®Cb 
The temperature is controlled both by a 
tnemioineter and pressure gauge, as it was found 
that the latter reacted immediately to any change 
of steam pressure, while the thermometer took an 
appreciable time to register a slight change of 
steaiu pressure ; the steam gauge was therefore 


In the above tables samples A, B, C. and T) are 
the fast curing nibber, and samples E, F, G, and H 
, the slow curing rubber. As will be seen the mixing 
I usually employed in our previous experiments and 
: on which the differences in rates of cure have been 
based Jiithcrto, is that used in 140 A & E. 

The results of the nilcanisation tests are given 
■ in the tables below and in the diagrams of the 
! load-stretch curves, which e xplai n t hemselves. 

! • Tub T,“J9l6r 30, 
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It Will be seen that some of the figures are some- 
what erratic, as would be expected when only two 
nngs at each cure are tested, since rubber loaded 
with mineral mixings does not break as re^ariy 
^ mixings containing only sulphur and rubber. 
The curves however are of much more importance 



in illustrating the differences in rate of cure 
between the samples, and show conclusively that 
the differences obtained in this respect between 
the rubbers, when using what Stevens terms 
“ theoretical mixings,” are still maintained when 
various technical mixings are employed, although, 
as would be expected, the ox rubber obtained 
is very different. The differences in type fop 
different technical mixings and also for different 
sulphur and rubber mixings are well illustrate by 
the curves given in Diagram I for all the samples 
136 and 146 cured for 2 hours, in which it will be 
observed that the curves for the different mixii^s 
are not parallel beyond the point of inflexion. 



In order to show the effect of the period of j 
vulcanisation on the figures for tensile strength 
aM elongation, the results obtained at aU the i 
different times of cu^adopted arc included in the I 
foUowii^ table : — ^ 


Ref. No. 

1 Time 
! of ciire. 

1 

Breaking load. 
(Kilm. per 
Bq. mm.) 

Eloogation at 
break. (Original 
length=l(KJ.) 

; Prodoct. 

1 


Houra. 

(a) 

(b) 

(axb) 

136 A . . 

1 

1-30 

^ ^ 938 

1219 


! H 

■ 1-36 

916 

1245 


If 

1*27 

900 

1143 


2 

1-33 

9U 

1215 

136 E . . 

2i 

1*22 

890 

1085 

U 

0*61 

935 

670 


2 

0-S7 

927 

806 

136B .. 

3i 

100 

913 

913 

U 

1-57 

933 

1464 


11 

1-61 

910 

1465 


11 

1*38 

688 

1225 


2 

1'54 

912 

1404 


Ref. No. 


Breaking load. 

Blongatioa at 



of core. 

(Kilos per 
sq. mm.) 

break. (Original 
length = 100 .) 

Proiiuet, 


Hours. 

j (a) 

(b) 

i (> ■ b)' 

136F .. 

ji 

0'81 

905 


1.36 C . . 

138 G . . 

2i 

1 

U 

2 

1 

H 

1-01 

0- 90 

1*43 

1*31 

0-88 

1- 22 

1-23 

895 

848 

759 

761 

675 

741 

769 

76;j 

lOgj 

!)96 

504 

004 
9^ 


If 

1-08 

709 


2 

M2 

731 

8lS 

mD .. 

2i 

0-87 


1 

1-04 

1024 



H 

1-22 

1070 



If 

1*41 

1053 



2 

1'42 

.1018 


136 H . 

2i 

2 

1‘44 

0*39 

1005 

1137 

144 7 


31 

0-90 

1079 


138A .. 

3f 

3 

0- 99 

1- 33 

1043 

931 

10S2 


Tf 

1‘49 

930 



2i 

1-44 

917 

1320 

138 E . . 


1-46 

0-79 

923 

901 

1347 

7U 


21 

0-87 

910 

139 B . . 

2f 

0‘80 

863 


1 

1-35 

871 

1175 


If 

1*54 

895 


21 

1>49 

892 


138 F . . 

2i 

1-39 

870 


1 

0-73 

874 



Jf 

0-95 

871 



2| ! 

0-97 

873 


138C .. 

1 

M5 

1*43 

986 

818 

1133 



1 1>25 

644 




: 1*27 

870 . 

1104 

138 G.. 


1*16 

878 

loot) 

1 

1'45 

661 

1248 


If 

1*30 

873 

1134 



1*14 

858 

978 

138 D . . 


1*25 

, 892 

1115 

1 

1-52 

863 

1311 



1-S6 

885 1 

1203 


21 

2i 

1*31 

882 


138 H . 

M5 

875 

1006 

1 

1*27 

878 

1115 


J? 

1*16 

886 

1027 


21 

1*09 

874 

952 

146A .. 

2f 

0*94 

844 

703 

1 

1*18 

1052 

1241 


11 

1-41 

lOo; 

i4in 


ij 

1*57 

968 

l.'ilO 


'j 

1*46 

920 ! 

1343 

146B .. 


0*33 

588 : 

104 


0-54 

1043 

563 


2! 

117 

1036 

1212 


3 

M7 

1010 

1181 



1*20 

996 [ 

1195 


Si 

1-23 

958 ! 

1178 

146B .. 

4 

0-26 


14.V 

11 

1*44 

1081 1 



2 

1-50 

1039 ! 

1558 



1*35 

1007 

1359 


21 

i-31 

981 i 

1285 

146 F... 

2J 

1-29 

957 ! 

1234 

2 

0-37 

1070 : 

305 


3 

0*84 

1093 

918 



0-88 

loss ! 

057 


31 

0*93 

1065 ! 

000 


4 

M3 

1034 i 

1168 

146 C 

5 

1-22 

956 1 

1166 

•7 

1*05 

1168 j 

1226 


u 

1*02 

1154 ! 

1177 


2f 

1*28 

1161 

1JS6 


3 

1*33 

1157 

1.738 


31 

1*28 

1142 

UfU 


31 

1*33 

1104 i 

1588 


4 

1-28 

1140 

1459 

146 C . . 

5 

1-26 

1150 ! 

1149 

2 

0-35 

1199 

410 


3 

0-63 

1186 ! 

747 


81 

0-70 

1164 ! 

814 


4 

0-88 

1144 i 

1006 

146 D .. 

5 

1-08 

1099 1 

1186 

1 

M6 

1088 ' 

1262 


11 

1-27 

1031 

1300 


u 

1*50 

1006 

1500 


H 

1*53 

972 

1487 

146 H , 

2 

1*21 

874 

1057 

2 

0*62 

1007 

024 


3 

J-05 

1037 

11183 


3i 

1*12 

1021 

1143 


31 

1*17 

994 

1102 


4 

1*39 

051 

1,121 


Vol. 
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It will be seea practically throughout the tables, ! 
i^t^ver is used, that the tensile pro« 

' Mies of the sl<fw curi^ rubber are decidedly 
inferior to the fast curing rubber. This agi“ees 
Sth our previous results on the mixing usually 
moloyed. In the fast curing rubber with the 
Mineral mixings (except those containing oxide of 



lower times of cure considerable differences exist 
in the load-stretch curves, if the cure be carried 
on sufficiently long, the slower curing rubber 
eventuaJly overtakes the rapid curing rubber, 
since with low sulpliur content, the latter does 
not change appreciably after a certain period 
of vulcanisation, even if the cure is carried 
further, so that, if these rub- 
bers had been cui*ed for a pro- 
longed period, say 5 hours in the 
case of samples 140 C & G. the 
load-stretch curves would have 
coincided, and the only difference 
between the samples would have 
been the inferior tensile proper- 
ties of the slow'er curing rubber. 
Although the difference in rates 
of cure would thus have been 
obscured, nevertheless it would 
still have existed between these 
Aibbcrs. The comparatively small 
change in the cm*ves for the fast 
curing rubber 146 C is shown in 
Diagram VI, while in the same 
diagram the slow curing rubber 
146 G has altered considerably 
over the same range. 

This point appears to be of 
importance in connection with 
the so-called “ heat " test for 
rubbers of this quality, that is, 
rubbers containing mineral mix- 
ings and having a comparatively 
small proportion of sulphur. 


lead) and in the rubber-sulphur mixing contaimiig 
5'^i, of sulphur reckoned on the rubber (Ref. r^o. 
146 C), it will bo seen that the figures for breaking 
load and elongation remain constant over a con- 
siderable range. This is obviously what one would 
expect, owing to the small am<nmt of sulphur 
employed, since, after a certain period of cure, 
little or no further change takes place in such a 
rubber, on account of the I'ela* 
tively small proportion of free 
sulphur remaining in the rubber, 
compared with a sample contain- 
ing say 10% of sulphur. 

This slowing up of the cure is 
shown very clearly in the load- 
stretch curves given, e.g.f the 
curves in Diagrams II and VI 
for 140 C & G, showing the 
progression of the cure with time. 

In these mixings there is not 
sufficient sulphur to give the very 
marked and obvious over-cures 
obtained even in hour at a 
similar vulcanising temperature 
(140^0.) when 10% of sulphur is 
employed. I^condly, an addi- 
tional } hour cure, with these 
low sulphur contents, produces 
very small differences in the load- 
strctch curves and greater time 
intervals must be used to illus- 
trate the diWerences due to period 
of mire for any articular sample. 

This again would be expected, in 
view 01 the mass action of sulphur. 

The greater change in the curve 

over a smaller range of time when using 10?b 

of sulphur is shown in Diagram VII for samples 

lie A & E. 

If reference is made to Diagrams IX, HI, IV, 
snd V the comparative curves of samples 1 46 C & G, 
and samnles 138 A & E, B & F, D & H at different 
titnea oi cure, it will be seen that, while at the 


Thus, assuming samples 146 
. 0 & G had both been manufac- 
tured under identical conditions as to period 
of cure and temperature, say 3 hours at 
140^ C., and the “heat” test had been applied 
to sample 146 0, little or no change would have 
taken place in this sample, whereas in the case of 
sample 146 G tlie rubber would have continued to 
cure. 

The use of such technical mixings, with low 



sulphur content, and especiaUy mixings containuig 
oxide of lead, which are largely used for experi- 
mental work in America, is possibly responsible 
Cor the obscuring of variability m speed of vulcani- 
sation in previous researches, and for the adoption 
of standard times and temperatures in such work, 
and many differences in tensile properties of 
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vulcaniBed rubbers may have been due to incorrect 
curi^ rather than real diftereuces in inherent 
tensile strength, etc. 

In the case of the samples containing oxide of 
lead, as will be seen, especially from the curves in 
Du^ram V lor sample 138 D & H, the difEerences 
in rate of cure are largely obscured. This is 
intensified in samples 138 C & G containii^ a higher 
content of lead oxide, the curves of which are 
not given. This a^iin might have been antici- 
pated, i.e., the addition of a powerful accelerating 
^ent such as oxide of lead obscuring the effect of 
a natural accelerator present in the raw rubber. 
We have also been able to show this to be the case 
when fast and slow curing rubbers are soaked in 
alkalis, e.g.^ caustic soda or potash (vide Agricul- 
tural Bulletin, F.M.S., Vol. iv., No. 6, March, 1916), 
and also when small proportions (about 1%) of 
various organic nitrogenous accelerating agents, 
e.g.t piperidine, hydrobenzamide, benzylamine, and 
p-nitroBOdiphenylamine are added to rubber- 
sulphur rnixings. (These results have not yet 
been publi^ed by us.) (N.B. — The alkali tr^t- 
ment is not recommended for manufacturing 
purposes, but is of some scientific interest.) The 
effect on type of rubber, of substituting equivalent 
amounts of magnesium oxide and le^ oxide for 
zinc oxide, is shown in Diagrams III, IV, and V. 
There is a small difference, however, between the 
fast and slow curing samples even with lead oxide 
mixings, as will be seen from the curves, especially 
at the lowest times of cure given, wWle at the 
longer cures, the curves approach each other more 
clo^y. 

The flat nature of the load-stretch curves for 
the lead-oxide mixings may be noted, showing a 
tough and hard but not very elastic rubber. 
Another feature which may be observed is the 
variation in type with different percentages of 
sulphur (DiaCTam I, Ref. No. 146 A — H), the 
curves actually crossing each other. With low 
sulphur content (4’8 and 7'0%) much greater 
elongation for similar loads is obtained than with 
the 10% sulphur mixing. 

We should like here to refer also to the question 
of the stability of these samples, in view of the 
fact that no tesla have been published by us so 
far, after the vulcanised samples have been kept 
for, say, 6 months or a year before testing. 
Experiments have been carried out, but so far 
no results have been published. These experi- 
ments show that, with the 10% sulphur mixing 
employed by us, the rubber continues to vulcanise 
slowly during six months and the extra vulcanisa- 
tion which has taken place, in all samples so far 
tested, represents about a quarter-hour cure at 
140° C., i.e., the load-stretch curve of a samplq 
vulcanised for say, 1 hour, when tested after six 
months would coincide with the load-stretch curve 
for a 1 i hour cure tested 3 days after vulcanisation. 
A certain amount of deterioration in tem^e 
properties had also t^en place. It can be stated 
here, however, that, while the 10 % mixing is an 
excellent mixing for the purpose in view, viz., to 
ascertain variations in rate of vulcanisation 
between different rubbers, especially when it is 
required to test the samples shortly after vul- 
canisation, it is, in our opinion, not a good mixing 
for testily the keeping or ageing properties of 
different rubbers after vulcanisation, since there 
is a large arnount of free sulphur remaining in the 
rubber, w;hich gradually exudes and leaves the 
sample porous and liable to rapid oxidation. 

Since, however, the stability of the vulcanised 
rubber depends largely on whether it has been 
properly vulcanised, as well as on the nature of 
the raw material, the rate of vulcanisation must 
be of great importance, and the failure of many 
samples of plantation rubber, especially first grade 


samples, to keep after vulcanisation, may ptQj). 
ably be attributed to the samples not having been 
properly vulcanised. 

Another point which may be discussed here is 
the use of the term “ optimum " cure. Stevens, 
in a written criticism in the same paper to which 
reference has been made, says : “ It may be stated 
with confidence that the samples vulcanised by 
Eaton and Grantham at their ‘ optimum cure ’ are 
much overcured.” In this respect Stevens may 
be perfectly correct, and we have pointed out 
already in private coire^ondence, that the testing 
of rubber from the pomt of view of its curing 
capacity is entirely r^ative and not absolute, and 
that our “ optimum " cure may not-be considered 
by a manufacturer to be the most satisfactory 
cure. Perhaps a preferable term, and this has 
also been suggested to us by the chief chemist of 
a well-known rubber firm, would be “ relative 
rate of cure,” We should like, however, to 
emphasise this by pointing out in reference to our 
previous results, that if, say, the “optimum” 
cures of two samples are given by us as li hours 
and hours, then, assuming the correct 
“ optimum ” for the latter should have been 
3 hours, the correct “ optimum ” of the former 
should 1^ 1 hour, i.e., each cure is relative to the 
other. 

Conclusions. — The experiments quoted in this 
paper show definitely : — 

(1) That the variability of plantation Para 
rubber in respect to rate of cure continues to 
exist in various technical mixings in which the 
rubber is loaded with mineral constituents in 
addition to sulphur, and also in rubber-sulphur 
mixings containing different proportions of sulphur. 

(2) That the variability is not of the same degree 
as with mixings containing, say, 8% to 10% 
sulphur, as woifid be expected. 

(3) That the use of strong accelerating agents 
such as oxide of lead tends to obscure these 
differences w^ch are produced in the raw rubber 
by the presence of a natural accelerator. 

(4) That other substances, e.g., caustic soda 
and. potash and various organic nitrogenous 
accelerators, also obscure these differences, since 
these substances behave in a somewhat similar 
manner to the natural accelerators present in raw 
rubber. 

(5) That, for the purpose in view, viz., to 
illustrate the differences m rate of cure between 
different rubbers, which w’e believe to be the most 
important variability in plantation Para “ first 
latex” rubbers, an 8% or 10% sulphur mixing, 
without any other addition, is a very satisfactory 
mixing, even though it may not be suitable for 
stability or ageing experiments. 

Note, — It may be found by comparing some of 
the numerical results witL tne curves, that these 
do not agree at breaking point. In tracii^ these 
curves, however, we have always taken the curves 
which were drawn from the same point for com- 
par^n of rates of cure, whereas the maximum 
breaking strain, which is always given in the 
tables, may have been obtained with the second 
ring, used to compare the curves for the same 
sample at different times of cure. As we have 
stated before, however, the duplicate cumes 
invariably coincide, except at the breaking point, 
where one curve may extend further than tn® 
other, so that in utilising the curves for comparison 
' of rates of cure, it is immaterial which of the two 
I curves at each cure is used, since an actual flaw, 
such as an air bubble in the test ring, does not 
; affect the coincidence of the curves in duplicate 
I tests, although it affects actual tensile strengtO' 
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Obituary. 

WILLIAM GEMMELL. 

A promising career has been cut short by 
the death of william Gemmell on September 
as a result of burns due to an explosion 
which occurred whilst working at SiUoth. 

He was bom in Glasgow in 1885, and after 
serving an apprenticeship with Messrs. Tatlock 
gfld. Thomson he entered the employ of the 
Corporation Gas Works, Pro van, Gla^ow. 
In 1906 he joined the staff of the Metallui^ical 
Department of the National Physical Labora- 
tory and in 1912 was appointed chief chemist 
to Sir W. G. Armstrong, Whitworth and Oo. 

He contributed some useful papers to this 
Society (see this J., 1908, 427 ; 1913, 581), 
and was the co-inventor, with O. Smalley, 
of a patented process for high speed cutting 
steels. 


He was an active member of the Newcastle 
Section of this Society, having served on the 
Committee for some time, and had recently 
been appointed Hon. Treasurer of the Section. 


JOHN MACKENZIE. 

John Mackenzie was born in 1846. In his 
early life he wag engaged in engineering 
practice, but early in the “ eighties ” he became 
associated with chemical industry, and for 
about 30 years was connected with Messrs. 
Sadler and Co., of Jliddlesbrough. He was the 
patentee of a nimiber of inventions relating 
to chemical industry, among which may be 
mentioned his English Patent No. 0415 of 1909 
(tins J., 1909, 981) describing the use of fused 
silica dishes in the cascade system of sulphuric 
acid concentration. He died in Middlesbrough 
on September 28th last. 


Journal and Patent Literature. 

tinsT SPIOIVZCATIOKS may be obtained by post by remlttia| ai foUowi:— 

Sncliihi — id, eaob, to tbe ComptroUer off the Patent Office. Soutbampton Buildinga, Chancery Laos, London, W.C. 

UnUtd StaM‘^U. each, to the Secretary of tbe Society, who has to furni^ the U.S. Patent Office with the foliowins data Patent 
number, date, name of patentee, and title of inyention. 

Pfwtdi.— 1 fr. 05 e. each, aa follows: Patents dated Id02 to 1907 inclusiye, BeLIn et Cie., 66 Eue Feron 8, Faria (S«.) 
Patents from 1908 to date. L’Zmprimerle Nationale, 87, Bue Tieille du Temple, Paris. 


I.--GENERAL; PLANT; MACHINEBY. 

Counter-current extraction ; Principles of 

W. K. Lewis, J. lud. Eng. Chem., 1916, 8, 
825—833. 

The principles of counter-current extraction are 
discussed and formula? are deduced which show 
the influence of the size of tbe extraction system, 
the amount of extracting agent employed, and the 
velocity with which the vehicle cany'ing the 
substance to be extracted flow.g past the extracting 
agent, or vice versa. The formal® are based on the 
assumption that the extraction process consists 
primarily in the diffusion of the substance to be 
e^stracted through a stationary film of fluid which 
envelopes the separate particles of the dispersed 
or subdivided phase of the system. This surface 
film is probably nearly in equilibrium with the 
dispersed phase, and the rate of diffusion will be 
determined by « the difference in concentration 
between the surface film and the surrounding main 
body of the medium. The formul® derived are ; — 
For extraction of solids by liquids ; 

log[l+|(p-<.)]=^(p-a). 

For transfer of substance from gas to liquid or 

vice versa : 




log ' 

when the velocity of the gas past the liquid is 
constant, as in spray washers ; or 

when the absorbing liquid forms a film over 
a stationary surface. In these formal® Cj or co i np^iccatma andcircuUding air ; Avparahte for 
denotes the concentration of the substance to be • ~ ^ i v.. n. <a WirrrrJi 

extracted in the solution obtained, xo the initial 
Jdd X the final concentration of the substance in 
me vehicle by which it is carried, » is the sohi- 
bility constant of the sub^nce, \i is the velocity 


of the extracting agent, U is the velocity of the 
vehicle carrying the substance to be extracted, 
V is the total volume of the extraction system, 
A is the cro&s-section of the extraction system, 
1 is tbe length of the extraction system, K and /j 
are diffusion constants, and (> is tbe weight of 
extracting agent per unit quantity of vehicle carry- 
ing the substance to be extracted, and is equal 
to u/XJ. In tlie extraction of solids by limiids 
perfect counter-current conditions are not realised 
in practice and the allowances which mu.st be 
made for the introduction of a fresh tank at one 
end of the system and withdrawal of a tank at the 
other end are discussed, and auxiliary formul® 
are deduced for use according to circumstances. 
The most striking fact brought out in the investig- 
ation is the fact that in those cases where the 
relation between the distribution of the substance 
in the original vehicle and in the extracting agent 
is linear, the coeflicient of diffusion (K) is pro- 
portional to the square of the velocity of the gas 
or liquid ; hence in the design of counter-current 
gas washers or extraction apparatus, the aim 
should be to obtain the maximum relative velocity 
of vehicle and extracting agent. — A. S. 

Patents. 

Temperatures ; Means for regulaiing and for indicat- 

iftg . I. Hall, Binningham. Eng. Pat. 

12,597, Sept, 2, 1915. 

A MELTING pot, bath, container, or the like is 
provided with a pocket attached to the side either 
internally or externally, which communicates 
with, the interior of tlie pot, and is adapted to 
contain a thermo-couple for measuring the tem- 
nei'ature or controlling the heating apparatus. 

^ — W. F, F. 


G R. Grubb, DubUn, and G. S. Higginson, 
Ixjndon. Eng. Pat. 13,567, Sept. 24, 1915. 

A PORTABLE apparatus for drying and circulating 
air comprises a desiccating chamber, air niters, 
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and an air-pump driven by reducir^ gear from an 
electric motor, together with a suitable arrange- 
ment of valves. — W. H. C. 

Emulsifying apparatus ; Construction of . May- 

pole Margarine Works, Ltd., Southall, Middlesex. 
From Flakes A./S., Copenhagen. Eng. Pat. 
17,306, Dec. », 1915. 

To facilitate the opening and closing of the 
apparatus described in Eng. Pats. 23,653 of 1913 
and 18,048 of 1914 (this J., 1914, 1167, 1218), one 
of the discs is supported by a hinge so that it can 
be swung open. When closed the discs are held 
together by a clamp tightened by an interrupted 
screw, and the joint is made by a hollow rubber 
ring which can be inflated with air after the discs 
are closed. — W. H. C. 

Mixing-machines for granular or pulverulent sub- 
stances. G. Porteus, Leeds. Eng. Pat. 17,660, 
Dec. 17, 1915. 

Tiie ratchet-mechanism which operates the dis- 
charge worm of a mixing machine is driven by a 
reciprocating rod with which it is connected by 
a springing bar and lever so that it can be dis- 
connected and the dischaive worm stopped 
without interrupting the working of the mixer. 

— W. H. V. 

Mixing apparatus for granular, potedered, or the 
like material. W. S. H. Bevin and J. S. Raws- 
thome, Liverpool. Eng. Pat. 101,332, July 7, 
1916. (Appl. No. 9575 of 1918.) 

The material, e.g., seeds, grain or meal for cattle 
foods, is fed from a hopper on to a pyramidal 
distributor from which it falls into a receptacle 
divided by vertical partitions into narrow com- 
partments. The compartments are each provided 
with a pivoted floor operated by hand levers 
through the medium of rods, chains, or wire ropes, 
and the material is discharged into a similar 
receptacle below having its vertical partitions at 
right angles to those above. The material is finally 
discharged through a hopper on to a vibrating 
tray and thence to a vibrating riddle and a helic^Q 
conveyor. — W. F, F. 

Mu^-fumace. G. W. Batchell, Cincinnati, Ohio, 
and J. H. Wade, MoundsviUe, W.Va. XJ.S. Pat, 
1, 195, 641, Aug.22, 1916. Dateof appl. ,Mar.l8, 1916. 
The muffle chamber has a number of arched flues 
which extend up one side, across the top, and 
down the other side. A combustion flue extends 
longitudinally beneath the sole of the muffle, and 
a waste-gas flue is situated beneath the combustion 
flue. The arched flues communicate alternately 
on opposite sides with the combustion flue and 
on the other side with the waste gas flue. — W. H, C, 

Condenser. F. F. Vega and R. Aharca, San Juan, 
Porto Rico. U.S. Pat. 1,195,752, Aug. 22, 1910. 
Date of appl., Dec. 29, 1915. 

The body of the condenser is connected on 
opposite sides with two vacuum pans, the vapours 
being prevented from passii^ from one pan to the 
other by a baffle plate. TTie condenser is con- 
nected with a vacuum pump, and the condensed 
liquid is guided to the outlet by baffles. — W. H.#C. 

EvaporaUyr. F. P, Pattno and G. S. Witham, jun., 
Au Sable Forks, N.Y. U.S. Pat. 1,196,020, 
Aug. 29, 1916. Date of appl, Nov. 29, 1915. 
The supply of liquid to an evaporator is regulated 
by means of a float chamber connected with both 
the vapour and liquid spaces of the evaporator, 
a mercury seal being interposed in the connection 
with the liquid space to prevent liquid passing 
from the evaporator to the float chamber. 

—W. H. C. 


[Oct. 31 , 


Separator ; Centrifugal . D. B. Weston, Sharnii 

Mass. U.8. Pat. 1,196,056, Aug. 29, loi^ 
Dateof appl., Dec. 1, 1911. Renewed Jan.lojQj^j’ 
The material is introduced into the bottom oi ^ 
drum of double conical shape which is rotate^ 
about its vertical axis. The separated solids are 
guided towards the top of the drum and ara 
discharged through ports provided with valves 
and situated in the conical portion of the drum 
near the apex. — W. H, C. 

Dryer. W. V. Meyer, Chicago, 111. U.S. Pat 
l,196,376,Aug.29,1916.Date of appl.,Jan.3, 191 
An inclined rotary dryer is formed of two con- 
centric cylinders spaced apart and having tan- 
gential shelves within each cylinder and (oni- 
municating ports between the cylinders. — W. H. 

Refrigeraiing apparatus. A. J. Jackson. Chicago 
lU. U.S. Pat. 1,197,636, Sept. 12, 1916. Date 
of appl., Jan. 2, 1915. 

Cooling or heating fluids; Apparatus for — 
A. J. E. Munters, Stockholm. U.S. Pat. 1,197.914 
Sept. 12, 1916. Date of appl., Sept. 17, i9ii 
See Eng. Pat. 20,017 of 1914 ; this J., 1915, 1041, 

Rrocess of drying and extracting. U.S. Pat 
1,197,097. See IX. 

High-iemperature centrifugal apparatus. U.S. Pat 
1,196,829. See X. 


IIA.-FUEL; GAS; MINERAt OILS AND 
WAXES, 

Explosive gases in coal mines ; Occurrence of . 

N. H. Darton. U.S. Bureau of Mines, 1915, Pull. 

72. (248 pages.) 

The following summary is based on the results of 
investigations made by the author in the nortliern 
anthracite basin of Pennsylvania and the southern 
part of the bituminous coalfield of Illinois, and 
on data previously obtained by other workers in 
Europe and America : — The gas emitted by 
freshly mined coal, whether in situ or in the 
laboratory, varies considerably in compo.sition ; 
in most cases it contains over 80% of methane, 
I other r^nstituents being carbon dioxide, nitiogen, 
and oxygen, the proportions of which are also very 
I variable. These variations appear to be iincon- 
I nected with any visible characteristics of the coal, 
and independent of the chemical constitution 
of the latter as expressed by the terms “ fixed 
carbon," “ volatile combustible matter,” etc. The 
gas emitted at different stages of exposure, and 
from coal crushed to different degrees of fineness, 
also shows great variability in composition, for 
which absorption of air and subsequent combina- 
tion with oxygen are doubtless largely responsible. 
Apparently, gas escapes from coal by percolation 
through the pores or interstices between the 
grains, and through small and large fissures, tlie 
emanation being thus dependent on the texture of 
the coal, the extent to which it is fissured, and the 
amount of pressure forcing the gas outwards. 
The most rapid and dangerous outbursts occur 
when the mining operation reaches a fissuiv or a 
body of shattered coal which constitutes 
reservoir under high pressure, and when such a 
body of coal is thrown out in such lajge quantity 
that much of the gas is given off at once. Although 
occurring most pfW under the conditions named 
or in places wheris the coal seam thickens and 
thins, such outbursts are not connected with any 
visible peculiarities of the co^, and no dependahw 
means is yet available ^detecting their proximity 
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or prer^^ them. The pressure of raa in H.p 
.solid coal has been determined in Entrland PmJ 
Belgrium. Austria, and Illinois^^^gTtlte‘";^■ 
sentm? ano^lous vanatioiLs, the suggestion Hnt 
a ratio ex* betn-een pressure and denth 
of hole being negatived by most observatSns 
piiCTal, ^gh pressure, if present at all, is man - 
fested where the coal is most compact - a ] 
owing to leal^ge near the face, the higli^ p^u ' * 
arc found only m the deeper test-^es, tErdento 
necessary for a high pressure depending on the 
compacta^ of Ifee coal. As shown by the amwn s 
given oil by nunmg a definite quantity of S 
and by laboratory tests on coal samples, the 
volume of gas in co^ is as variable as the^kure 

doubt related to the organic character andtotorv 
of the coat and to other factors not yet ascertained 
111 many cases in the mines the coal containing “he 
most gas, or gas with the higliest pressure, does not 
have the most pseoiis workings, the gas l,eii“» 
emitted grainy over a long period ind tlius 
easfiy disced of by adequate ventilation. Tests 
made to deter^ne the amounts of gas given off 
ordinary temperature and at 212“ F 
<100 C.), m a vacuum, in the presence of various 
other gases, and in different periods of t?me 
yielded a wide range of results Without revealiiig 
any special relations. The volume of gas emitted 
generaUy mcreasp with the time of explsureT and 
the rate of eim^ion with the degree o7 fineness of 
the sample At ordmaiy temperature coal 
jioldcd up to 5-0 times, and at 212“ F. up to S 
times Its omi volume of gas ; hut the average 
.^“Peratuce wa.s probably less 
than the volume of the co*i employed, and however 
peat the quantity liberated at first exposure a 
long time always elapsed before the emiisio^as 
complete. As regarSs the relation of Ethane 
^cumulations to explosions in mines, deductions 
misleading, smce 

most of the record are known to 

hai e Iwen stortod by accidental Ignition and many 
Prop«lfated mmnly by coal dusk 
f**? coprolhng cause of most of the accidents 
being the human factor and not increased methane 
pnanatmn due to atmospheric or other influences. 

occur during times of 
pident danger than when the need for precaution 

13 less apparent.— W. E. F. P. 

Coal ; Sponianeom conibiwlivii and oji-yam abooru- 
yrr:- . f- f- Hiaham. Iii.st. of 3Iin. Eng. 

J. G.as Lighting, 1919, 136, 20. * 

lUrcRuaENTs on the formation of water in the 
that a very* eonsiderabie 
proportion of water is produced relative to the 
of oxvgen absorbed, the proportion 
mcreasmg slightly with Uie time of oxidation, 
liie amoMt of water produced in tlie initial stages 
or an undeiground heating is small compared with 
the amount of water already in the coah Expert- 
iients dealmg with the pei-meabiJity of goal to air 
HtrKf solid coal is extremely aii- 

1 that the amount of oxygen which can 
““y .distance into a solid pillar of coal 
|3 quite negligible, but " breaks ” in coal, letting 
“ ?o*y cause heatings and fires in the 

ha„ 1* ““oy yearn after the roads 

Da' e been cut. — J, E. C. 


21#FTof‘q 01 evaporation (from and at 

*'if dwh'flinjr plant at Nuremberg 
.J, Gaslieleiicht., 1915, 
. 301, J. (ras Lighting. 1915, 130, 7.55. 

mixer 'i**®*; are incorporated in a 

and the mifr *’^1 superheated steam at 200“ C. 

hard^pitdi^^mJ;n,n^ !? “ ™*®i,7 

the oval brim, ill ^ crushing stren^h of 

sq hi f The .f. averages 80 kilos. (1137 lb, per 

cSiefly ou^three f“tore“*vir® d«j)end.s 

binding mater^l . proportion of 

the pitch iS- “ftae® of 

the Lter edge’s of ^tbe®iS”"*T 

A nkton e el- by a very simple apparatus 

thS at 9 EtmEfnh ® a size 

kitos Thf ®’'®®ts a pressure of 120 

preied hv- th ®” a plate is com- 

with the iiet P®*?"'- ffi® cylinder is connected 
water s. '^t®am-pipe, so that only condensed 
valv e When the s^m 

gaile mid P’^®*®”®' ''®ad on a 
thaf thf hr e„ 'll n’ “■ ®'"aU jerk shows 
iiiat the briquette has been crushed. The bri- 

purSi^s*'^ Tw“® household 

Ef thTLi Jre L T *"®' f®'' whole 

oiia'ntit,. 1? • *^® and a considerable 

quantit) lemains over for sale. The boilers 

fe‘^^atte!Xncf®®'“i“i‘‘ f™®. and require 

less attendance and cleamng, and less diiMi i. 

■^“.’“‘*‘“8®®"^ of material, the cMt of 
mamifactunng is only 30 Pf. per 100 kilos, bri- 
quettes (,1s. per ton). In the Nuremberg gasworks 
the pitch required for making the briquettes is 
iluc^ double the quantity of retort pitch pro- 
duced , the balance is obtained from the tor nhint 

up'^o'ElSorl '“‘P pitch. Well 

\'?T.in..V? aad heavy oil (up to 360“ C.). 
Naplithalene wash oil is regenerated in this plant 

— J. E. C. 

methods of lUilising Western 
h.J. Babcock. BuU. 89. U.S. 
Bureau of Mines. 73 pages. 

J HE bulletin deals with tlie ceonomioal use of 
lignit.e.s, with special reference to schemes com- 
prising the distillation of the lignites, collection 
py*pi’^oiict'3 (sulphate of ainmoiiia and tar) 
utilization of the gas evolved, and conversion of 
the solid residue into briquettes. The bulletin 
quotes average yields of 11,038 cuh.ft. of gas per 
toll (390 B.-niLT. per cuh.ft.), 34.0% of So! 
J'i of sulpliate of ammonia per ton, and 

•lO-i ill. of tar per ton. A good working tem- 
perature IS given as 1200“— 1400“ P. (650“ 

760“0.). In abnasion ,and compression tests, 
lignite hriquettes compared favourably with 
■anthracite and bituminous coals. Briquettes 
nuide from the coked residue were found superior 
to briquettes made from the raw lignite. — J. E. C. 


*" J^iidon. [CtilisatioH of cohe hi 
E-W.Nicol. J. Gas Lighting. 
Ui6, 138, 17. (See also this J,, 1910, 460.) 

of data relating to the use 

for steam-raismg. Tests carried out 
BoflTv.? ^ stations of tlie ^^Fetropolitan Asylums 
efficiency of 78%, well 
average realised with coal-fired boilers, 
consumption of fuel has been reduced by 


Calortfic poicer o; lujmtes ; Use of anvmonium 

mfrale in determining the . It. Salvadori 

AnnaU Chim. Appl., 1916, 6, 113 — 114. 

Satisfactory coniiiustion of lignites, even of 
samples containing 50% of water, in a Thomson 
caUuiinoter can be obtained by adding ammonium 
iiitiate to the usual mixture cf potassium chlorate 
and nitrate. Using 2 gims, of the nAiuple a 
mixture of 20 gniis. of the chlorate-uitrate mis- 
tuie (3:1) and 1 grm. of ammonium nitrate is 
recommended. With these quantities and using 
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2 kilos, of water in the glass cylinder of the 
calorimeter, a coiTection of 0*54** 0. should be 
deducted from the observed temperature. If 
necessary 18 gnus, of the chlorate-nitrate mixture 
and 3 giins. of ammonium nitrate may be used, in 
which case the correction is 1*62® C, — ^A. S. 

Acetylene ; Colorimetric determination of . A. 

Schulze. Z. angew. Chem., 1916, 29, 341 — 342. 
Ilosvay’s reagent (solution of a copper salt 
decolorised with hydroxylamine hydrochloride; 
this J., 1899, 1158) is used for the colorimetric 
determination of acetylene. The solution is 
prepared from copper chloride, as described, but 
an addition of 6 c.c. of 2 to 3% gdatin solution 
is made to prevent the precipitation of colloidal 
copper acetylide. A measured quantity (50 c.c.) of 
the mixture of air and gas is aspirated by means 
of a capillary tube through 5 c.c. of the reagent, 
and the coloration is matched with that prodxiced 
by a given quantity of air containing 1% of 
acetylene. The test Ls capable of detecting 0-001 c.c. 
of acetylene. — C. A. M. 

Platinum and Uluminaling gas, Mylius and 
Hiittner. See X. 

Use of powdered coal in metallurgical furnaces : a 
discussion of the engineering problems involved, 
Gadd. SeeX, 

Patents. 

Mond gas ; Utilisation of and the recovery of 

^•prodttcls [ammonium nitrate] therefrom, T. 
Twwnam, Redcar, Yorks. Eng. Pat. 14,391, 
Oct. 12, 1916. 

3fOND gas is utilised to produce electrical energy 
which is used in electric furnaces for the combin- 
ation of atmospheric oxygen and nitrogen, from 
which nitric acid is manufactured. The ammonia 
from the Mond gas is absorbed in the nitric acid, 
forming ammoniiuu nitrate. — W. P. F. 

Pcai or other carbonaceous matter ; Process of 

producing power [gas] from . G. F. Dins- 

more, Boston, Mass., Ass^or to Dinsmore 
Power Rweess Co. U.S. Pat. 1,197,456, Sept. 5, 
1916. Date of appl., May 24, 1909. Renewed 
Nov. 5, 1914. 

A MASS of fuel is maintained incandescent in a 
pressure-tight vessel by forcing in compressed air, 
and regulated supplies of wet peat are added. The 
peat is converted into fixed combustible gas and 
steam, which is used in a pressure engine. Tlie 
steam in the exhaust is condensed, and the gas is 
burnt for power purposes. — W. F. F. 

Vertical retorts; Apparaitis for charging and dis- 
charging . S. N. Wellington, London Eng. 

Pat. 13,254, Sept. 16, 1915. 


ns.-DESTRUenVE DISTUXATION ; 
HEATING; UGHTING. 

Electrodes ; Arc-light . 0. R. Bohm. Chom,- 

Zeit., 1916, 40, 637—639, 655—657, 667—609, 
and 690—693. 

The development of the arc-light carbon industry 
is traced and the patent literature dealing with 
the manufacture or simple, cored, impregnated, 
and other types of electrode critically reviewed, 
whilst the behaviour of the various types of 
electrode under bumii^; conditions in the lamp is 
discussed. Pure carbons are shown to be steadily 
giving place to treated carbons for the production 
of so-called flaming arcs, specially in Germany 
where, in 1913, only 01*5% of those sold were of 


the former type. There is a heavier import dutv 
on German carbons entering the Unit^ Stat^ 
and Canada than on carbons imported from othS 
coimtries, the difference amountit^ to 13 — 140/ 
and 37—^7% ad val, respectiv^. A biblio^ 
graphy is appended to the paper. — V. Soon. 

Patents. 

Bituminous substances ; Process for distilling ~~ 

J. G. Aarts, Dongen, Holland. Eng. po/ 
100,952, July 17, 1910. Under Int. Conv 
July 17, 1915. (Appl. No. 10,024 of 1916.) ’ 

Bituminous substances, e.g. coal, peat, wood, are 
distilled in vertical retorts of substantially constant 
cross-section. The charge moves downwards and 
the retort is heated externally by gas in zonc« 
varying from over 1500® C. at the bottom to below 
500® C. at the top. The resulting gas is free from 
naphthalene and heavy tar, and rich in ammonia 
and benzene. — W. F. F. 

Incandescent electric lamp. R. Winne, Schenec- 
tady, N.Y., Assignor to General Electric Co 
U.S. Pat. 1,197,705, Sept. 12, 1916. Date of 
appl., Apr. 24, 1913. 

See Eng. Pat. 18,447 of 1913; this J., 1914, 013. 
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Phenols ; Identification of by the spcciroscove. 

H. GseU. Z. anal, Chem., 1916, 55, 417—426. 
Individual phenols can be readily identified by the 
measurement of the darkest bands in the absorption 
spectra of alkaline solutions of their corresponding 
phthaleins. O'l — 0*2 grm. of the phenol, 0 05— 01 
grm. of phtbalic anhydride, and 1 — 2 drops of 
concentrated sulphuric acid or stannic chwrido 
solution, arc heated together for 10 — 15 minutes 
in a paraffin bath at 140® — 180® C., and after the 
addition of a few c.c. of alcohol and 10 — 12 c.c. of 
iV/20 — N/bH sodium hydroxide, the liquid is 
filtered and examined spectroscopically. The 
method is simple, reliable, and exact, though 
obviously not applicable to phenols which do not 
yield coloured phthaleins. hleasurements weie 
made on 20 phthaleins derived from monohydric 
phenoLs, and also on the corresponding derivatives 
of resorcinol, naphthoresorcinol, quinol, and 
thymol. — E. H. T. 

2.1-Dimelhocynaphthalene. O. Fischer and W. 

Kera. J. prakt. Chem., 1916, 94, 34 — 48. 
The main products of the nitration of 2.7-diincth- 
oxynaphthalene are the 1-nitro- and the L8' 
dinitro-derivatives. The former forms yellow 
prisms or plates, m.pt. 141® C., and is reduced by 
stannous chloride to the corresponding amine, white 
silky needles, m.pt. 82® — 83^ C., which become 
violet on exposure to light. Alcoholic ammonia at 
190® — 200® C. replaces a methoxyl group of the 
nitro-compound by the amino-group, the resulting 
1 -nitro - 2 - amino - 7 - methoxynaphtnalene forming 
reddish-yellow needles, m.pt. 115® — 116“ C. On 
reduction it is convertea into 1.2'diamino-7- 
methoxynaphthalene, the constitution of which 
follows from its condensation with benzil to 
7-mcihoxy-1.2-diphenylnaphthoquinoxalm, ni.pt. 
168® C. iTie 1.8-dinitro-derivative of dimethoxy* 
naphthalene yields a similar series of derivatives 
to the above, but it is noteworthy that by the 
action of alcoholic ammonia or methylainine both 
methoxy-groups are replaced bv amino-groups- 

— G. F. M- 

Briquetting and tar distilling plartt at 
gas works. Terhaest. See Ha. 
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loss 


Ckangea in the mporl duties on duealufts • 
the United States. Ne7rv. ™ 

Patents. 

nitrites; Prepardtion of A,.f , 

Anilinfabr. Ger. Pat. 29.3.094; Jan. 24, 1914 
AiiOttAnc compounds containing halogen com 
bined ^.ctly with the nucleus are mixed wiG; 
flneiy divided or dissolved, simple or TOmnlev 
metallic cyanogen compounds, with additSTof f 
substance which promotes the reaction, and heated 
Halogen com^unds 
m which the halogen atom is “ mobile ” o4tag t^ 
the presence of an ortho or para nltro group are nm 
suitable, and the action of cuproulcyani^ 
halogcnanthraqmnoma is discLaimed. Examples 
given are . (1)14 parts of finely ground anhyd rous 
calcium Weyamde, 6 of fulfers’ earth, 1 of 
copper ( Naturtaipfer C ”), and 44 of ihloro: 
benzene, heated for 20 hours at SOO”— 32n‘ r • 

(3) 18 parts of «-ciUoronaphtlialene, 00 of p^dit’ 

at 270"c!^ra 

5.8-I)ichl^o-l-ndronaphthale^ ; Preparation of 

. Farbenfabr. vonn. P. Bavf'r imH 

Pat. 203,318, Dec. 24, lOu! ^ 

p-Dici^Ep-l-NiTiioNAPHTHAr,E.\E is Obtained 
29**1914’ ®"''^^*Hand. Ger. Pat. 203,319, Aug! 


Hiacher and C. 

cauei. J. piakt Chem., 1916, 94 , 13—23 

Scohol Jich m suspension in dilute 

On steam, followed by sulphur dioxide. 

r«pc^tfv'rfv"^‘'Tr'’’™" 130° C. 

the' princfifal as 

on 1 “®H'yl sulphate acts 

mols nf w? iwosence of li 

Ss hydroxide. It iftelts at 68” C.! 

nitron I ea rn'? 7 "'t^’us acid into 5-methoxy-2- 
and thi«'nT?!‘i''“’i-’ 1®0“ C. (ivith decomp.), 

the 'vitli phenylhydrazine gives 

leaflets „|1^?'1‘’*0 auunonaphthol as glistening 
dTv Re A “P'dlY “lour when not perfect^ 
hydroxvLntahG “Id l-O-di- 

tiveTs fo^eS “ mononitroso-deriva- 

thalenc' ’1 1“ ’ ^'Uitroso-Lo-diliydroxynaph- 

190“ P ’ '1, '’7'™ usodles, decomposing at 

metbvl dihydroxynaphthalene and its mono- 

y'®!'! yellow to red mono-azo- 

Sride t’r iti ®®“pl‘us .''vith phenyldiazonium 
cnioride or its substitution products. Bisazo- 
denvatives can .also be obteined.-G F. M. 

^-B^droxy-l-melhoxytuipUhalene. 0. Fischer and 
94, 24— 1^1®’ 


Dky salts of toluenesulphonic acids or their 
homologues, suspended in an inert medium, such 
as carbon tetrachloride, tetrachloroethane, etc 
are tr^t^ with cldorine, the reaction mixture 
operfttan — aI a*"'’ * '“"denser during the 
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^■fS-Dikydroxyrmphlkalene. 0. Fischer and C 
Bauer. J. prakt. Chem., 1910, 94, 1—12. 

A NUMBER of derivatives of 1.0-dihydroxynaph- 
1?7“-138"0., are describ^ed?of 
Th . *1’® "I™! important 

inc Uibenzoyl-denvative, m.pt. 103“— 104“ C • 
cLi obtained in eolourleks 

s. M ’^y ‘he action of methyl 

re/inGot: "^■"‘l'™so-1.6-dihydroxynaphthaIene, as 
1 ^ leaflets, and 4-nitroso-l.fl-dihydroxy- 
naphthalene as bright yellow needles by the action 
redifcGW?^ “nld dihydroxynaphthalene. On 
(■Uoric aomTi'''* stannous chloride and hydro- 
inta IB “Old. these mtroso-compounds are converted 
donhi. 'O’Tssponding amino-derivatives. The tin 
‘■‘*“™o-l-®-<iihydroxynaphthaIene is 
U n^^i,i?d“®.d hy lerric chloride to e-hydro.xy- 
■i-naphthoquinone, a reddish-yellow substance 
Se decomp.1 and ySdfng on 

trihvdiv^^TO'^^B?!, T’*'*' stannous chloride 1.4.6.- 
stanre^ IP^PhtMene, a somewhat unstable sub- 
Svld?aro“® By ‘he action of 

tlialen„ ^ "'",-.'hI“”'Ie on 1 .0-dihyd^oxynaph- 

Produopd*'^a*^°'^J’■*® ’ tns-azo -compounds were 
produced accordirnr ^---ditions. 4-Benzenc- 

forms red needles. 


S 1 condpns. 4-Benzenc- 

mnt 2 ?^??"’*y?®phtlialene forms red needles, 
'‘Zobenzene'^’ft a“B o^use-red shades. Bis- 
led ■•^*y‘''^’'y""I'hbhalene forms dark 

iiiono-az!, “"I" sparingly soluble than the 

fcC B-^he trisazo-compound 

oatk: metelhc-looking needles. — G. FT M. 


' ■’1™*o?yi'taPHTUALENEwasobtained 
tbc''rni^?l!f hy “idthylation of 

anH compound with methyl sulphate 

and potassium hydroxide (1 mol.). A number of 

fsre Pi'®?"®!! hy the usual methods 

;wt jr“«ihng abstract), c.p., the 1-nitroso- 
1 V9Q« bronze-coloured needles, m.pt. 

I mnf''r7n?r ^ii'ti"""°;‘^®''B'ative, white leaflete, 
m.pt. 479 (/. By the action of ammonia, methyl- 
fB""B’ a uihylamine on the nitroso-compound 
the hydroxyl group was reolaced bv an amino 
group, with form.ition of I-nitrosb.2-amino-7- 
iiiethoxvimphthalone, yellowish-brown needles, 
""‘i hs \-methyl- and N-ethyl 
dema..ives. These bases are re-converted into the 
hydroxyiiaphthalene by warming with dilute 
sodium hvdroxide. ATellow and red azo-dyestuffs 
,"5m?hteinod by coupling 2-hydroxy-7-methoxv- 
naphthatane with phenyldiazonium chloride aiid 
ji-mlrophenyidiazonmm chloride respectivelv The 
azo-complex enters the 1 -position. — G. F. 31. 

Dyestuffs, cfc. ; Changes in the import duties on 

TTT 19 Boai'il of Trade J., 

li, 1916. 

The Bill passed hy the House of Representatives 
on July loth, doling with tlie duties to be levie* 
on dyestuffs and intermediate products imported 
info the Umted States, has been passed by Congress 
and was approved on Sept. 8th subject to the 
ta90''-'iog modifleations in the original (this J., 1916, 

_ Group I {Free list). In place of “anthracene,” 
carbazol, and “ naphthalene,” there are now 
m^B^ “ an‘hracene having a purity of less than 
1- oafbazole having a purity of less than 

hov' and” naphthalene having a solidifying point 

Joss than 79'* C.” ; o-, m-, and p-cresols havimr a 
purity of less than 90% are added. 

Group II, The following additions have been 
niade : — ^Anthracene having a purity of more than 
25%, benzoic acid, carbazol having a purity of 
more tlian 25%, naphthalene having a solidifying 
point of 79® C. or above, o-, m*, and p-cresols 
liaving a purity of 90 % or more. The last sentence 
of the paragraph now rea<is “ all the foregoing 
not colours, dyes, or stain.?, photographic chemicals, 
Wfdicinatej flavours," etc. 

B 2 
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Group III. Medicinals, flavours, and synthetic 
phenolic resin are added. The spectal duty of 
oc. per lb. does not apply to medicinals and 
flavours. 

Influence of catalysis talkahids, dyes, etc.) on yeast 
fermentation, ^mogyi. See XVIII. 

Soap as indicator in volumetric analysis. [Titralion 
of solutions of colouring matters.) Sachcr. See 
XXIII. 


Patents. 

GaUoeyanine series ; Manufacture of blue lo greenish- 

blue colouring matters of the . G. B. Ellis, 

London. Emm Chemical Works, formeriv San- 
doz, Basle, Switzerland. Eng. Pa*. 101.301, 
Jan. 4, 1910. (Appl. No. 145 of 1910.) 

New condensation products are obtained by 
condensing gallocyanine dyestuffs with m- and p- 
aminobenzamide in presence or absence of oxidising 
agents. ExampU : 180 kilos, of m-aminobenz- 
amide and 60 kilos, of Coelestine Blue are heated 
lOT i — 5 hrs. at 110“ C., with or without an oxidising 
agent, e.g., air or aromatic nitro-compounds, the 
melt IS extracted with hot water, and the con- 
densation product is filtered off. The condensation 
may be carried out in alcoholic solution. The 
leueo-compound is readily soluble in water, and 
when printed with chromium acetate or formate 
mordant gives, after steaming for a short time, 
greenish-blue shades of remarkable purity and of 
excellent fastness to light, soap, and chlorine. 

— F. W. A. 


Indoxyl. its homohgues, and their derh'atires ; 

Manufacture of . E. A. Bourcart, Paris. 

Pat. 101,316, Apr. 1, 1916. (Appl. No. 

4832 of 1916.) 

In the manufacture of indoxyl, its homologues, or 
their derivatives, an arylglycinate, or a homo- 
logue or derivative, is fused with a dehydrated 
mixture of caustic soda and caustic potash, in the 
presence of an inorganic substance capable of 
decomposing water, in an autoclave under a 
pressure of 6 to 10 atm. Example: Into an 
autoclave fitted with a stirrer fa introduced a de- 
hydrated and heated mixture of 70 parts of 
cotsHc , potash and 30 parts of caustic soda to 
which is added 30 parts of sodamide, and the 
pressure is raised to 6 to 10 kilos, by means of 
ammonia or anUine vapours. When the tem- 
perature has fallen to 180“ 0., 50 pai-ts of potassium 
phenylglycinate is introduced as quicklv as 
possible while the temperature is pieventod from 
rising siibstantiaUy above 190” C. As .soon as the 
evolution of ammonia has ceased, tho melt is 
dissoli ed in iced water, and indigo pi-ecinitated 
by the usual methods. — P. W. A. 


Dyestuffs of the acridine series ; Prepuraiioi’ of 

Act.-Ges. f. Anilinfabr. Ger. Pat. 292,848 
Apr. 23, 1915. 

Yellow to orange-red dyestuffs gidng Icve 
shades, fast to hme, and hence of special value foi 
dyemg leather, are obtained by fusing togethei 
formyl derivatives of m-diamiues of the benzem 
rerira and salts of N-monoalkyl or unsymmetrica. 
W-dialkyl derivative of such, wi-diainiiies. — A. S, 

Sulphur dyestuffs ; Preparation of . Act -Ges 

f. Amlmfabr. Ger. Pat. 293,186, Jan. 22, 1914 . 
Dye^-pps giving .fast shades are obtained bv 
^tmg azo compounds of N-ethyl-arylaroinei 
temperature, with or with- 
“frtion of aromatic amines or compounds 
especially mtroamines, capable of yielding amines 

— A.S. 


tOct. 31 , 1915 


Sulphur dyestuffs ; Preparation of . Act f 

f. Anilinfabr. Ger. Pat. 293,357, Jan. 29, '19Y4 
P.AST yellow dyestuffs, which, unlike those 1 
scribed in Fr. Pat. 394,832 of 1908 (this J inA-' 
305), are resistant to chlorine, are obtained 'bv 1 1 
action of sulphur on a mixture of m- or o-phe,,, 1 
enediamine or nitroanilice with toluidiceo ' ' 
xyUdines.— A. S. 

[Azo] dyestuffs; Preparation of diazotisahle 

Act.-Ges. f. Anilinfabr. Ger. Pat iQ’ 
Sept. 11, 1913. 

A l-AiONO-S-NAPHTHOLsaLPHONic acid or ail 1, 
acidyl derivative is diazotised and coupled uiti 
a suitable amino compound of the benzene n" 
naphthalene series, with the exception of l-aminr‘ 
5-naphthol and its 6- or 7-sulphonic acids ani 
ethers of l-amino-2-naphtboland their derivativef 
and the aminoazo compound is diazotised ar'f 
coupled with a derivative of 2-ammo-5-naphthr l 
7-siilphonic acid containing a diazotisahle amir n 
group. When an acidyl derivative fa used tlie 
acidyl group is removed after the fust or second 
coupling. The products dye cotton blue shad" 
which aie converted into clear green tints fast Ut 
w^hing and to light, by diazotfamg, and develonin r 
with pyrazolone derivatives or compounds ror - 
taming a CO.CHj.CO group, e.g., acetoacetanilide 

—A. 8, " 

Triarylmethane dyestuffs; Preparation of 

Farbw. vorm. Mefatcr, Lucius, u, Briinir 
Ger. Pats, (a) 292,998, Nov. 10, 1914. and iri 
29,3,322, Dec. 25, 1914. ‘ ' 

pYESTCFFB giving fast shades are obtained In- 
heating triar.vlmethaiie dyostuffs containintr iil 
a nitro group or (B) an eslerifled livdroxvl iroiin 
in the para position to tho methane carbon atom 
with unsubstituted or .substituted primarv aro- 
matic amines, with or without addition of s'aUs of 
the amines. — A. S. 


Monomo dyestuffs for u-ool ; Preparnliun 
harhw. vorm. AleLster, Lucius, u 
Ger. Pat. 293,473, July 1, 1911. 


of , 

Bruiiinc. 


pYE.STi'PFS giving level shailos fast to washim,' an! 
to alkalis are obtained by coupling diazotised 
anuno-sulphonic or amino-carboxvlic acids of the 
benzene or naphthalei.o series, with the exception 
of o-ammophenol deiivatives. with 2-ammo-:- 
uaplithol in alkaline solution. Tlie fastness of the 
dyed shades fa improied by treatment with 
formaldehyde. — A. .8. 


Anthraquinone series; Preparation of a nilror/eMiu: 

condensation product of the . Farbw. vorm 

Meister, Luciu.s, u. Briining. Ger. Pat 
July 23, 1913. 

A raopiCT of value for the manufai ture of dve- 
stuffs is obtained by heating l-amino-j-methri- 
anthraquinone with an alkali aJkyloxide.— A. 8. 


Sulphur dyestuffs; Preparation of yeltoic . 

Bayer uiid Co. Ger, PaU 
Addition to Ger. I'at. 
292,148 (this J., 1916, 8.32). 

Oth^ N-diacidyl derivatives are used in pi-ico 
ofko' derivatives specified in Ger. Pat. 
293,187 (this J., 1910, 922). The products ah. 
pure y^ow sIiAdes, clearer than those given by tht" 
^'estuna described in the chief patent. Kscfpt ii‘ 
of the benzoyl derivatives, ‘'souriii;: 
of the dyed material is not necessary. — A. S. 


of the pyrone scries; PreporaiUtu ol 

chrome , Farbenfabr. vorm. F. Ba^ei ufi! 

Co, Oer. Pat. 293,185, Dec. 10, lOU. 

Chrosie dyMtuffs giving red shades are obtain-^i 
by condensii^ 2.4^ihyaroxybenzene-l*cai‘bosyli‘ 


1057 


Vc.J.XXX7.,No.20.] Cl. V. -FIBRES; TEXTILES. 


estew or their hoinologues with henzo-tri- 
halides or their n\icle\is siih^itution derivatives, 
and saponifying the products, — A. S. 

(hdnophthalo)ie8ul phonic anids contnining haJogen 
^ [halogenated QU’inoline Yellma dyeatvffH\ and 
process of making same. B. Hoffa,. Assignor to 
Farbwerke vorm. .Aleister, Lucius, u. Briinine. 
Hbchst, Germany. U.S. Pat. 1,197,632. Sept. 
12. 191b' Date of appl., Apr. 6, 1914. 

Sfe E^ig' *^577 of 1014; this J., 1914, 74'!. 


V.-FIBRES ; TEXTILES ; CEUULOSE ; 
PAPER. 

Patents. 

(’oifo)i ; Trealmeul of raw 0, Rohm, Dann 

stadt, Germany. Eng. Pat. 100,224, Mar. 7. 1916, 
(Appi. ^o. 338^ of 1016.) Under Int. Conv., Mar. 
29, 1915. 

Tht: treatment of raw cotton with boiling alkalis, 
rireparatory to bleaching, is omitted, and the 
material is softened by steeping in a 0-1 '*o aqueous 
solution of pancreatin at 20° — 40°C. for some 
iiours and then bleached with the \isual agents. 

I ither enzymes, such as papayotin, ricinus enzj'me.s, 
etc., may be used, or fresh organs or preparations, 
instead of the commercial enzyme. — J. F. B. 

Mrsnie and other animal fibres, fabrics or 

textiles; Process for treating . and ike 

prodwta. H. P. JeBferson, Boston. Mass. U.S. 
Pat. 1.197,495, Sept, 5, 1910. Date of appl., 
Sept, 18, 1914. 

R,\w wool is treated hi a continuous pi*ocess under 
(.liminished pressure, first with an acid gas, 
such as carbon dioxide, to render soluble 'the 
substances whicli otlien\'ise would fonii an enml- 
don, then with cold distilled water to remove the 
soluble substances, and next with a preheated 
weak alkaline solution containing suint ingredients, 
'i'he solution is di’aimxl off and the moisture | 
removed by centrifuging the goods and treating • 
sritli preheated compressed air. The mateiial is 
f-stracted with a preheated volatile fat-solvent. 
(//.. trichloroethylene, and suhjoctcxl under diinin- 
idied pressure to heated carl)On dioxide, hot water, 
and cold water successiv'ely. The mass is finally 
■hied by centrifuging and treatment with liot 
( impressed air. — ,f . F. B, 

rc.rfdc wiafcriafs; Process of Ireatimj [uilh rubber] 

and tkearticlc prodneedihereby. W.J. Mellersh- 

Jackson, Ix>ndon. From Rubber Regenerating 
t o., New York. Eng. Pat. 191,318, Apr. 13, 1916. 
(Appl. No. 5463 of 1916.) 

FiERors material, ajiiioal or vegetable, combed or 
' firded so that the fibres are disposed substantially 
parallel to one another, is subjected to a vacuum to 
displace the air. etc., from the interior of the fibres 
J^nd the int€Tstice.s, and iiupregnated in this con- 
dition with a binding medium, e.g., nibbcr. uith 
' r \nthout heat, so that there is intimate and direct 
'’ontact with the binding medium both in the 
iiitfiior ducts and around the fibres. — J. F. B. 

h''jfoxg\in compositions ; Method of produeiiuf . 

E. Arnold, Assignor to E. I. du Pont de 
Nemours Pow-der Co., Wilmington, Del. U.S. 
Vat. 1,195,431, Aug. 22, 1916. Date of appl.. 
Ffb. 3, 1915. 

Aboi't 150 parts of celluloid scrap and 200 parts 
a volatile solvent are mixed in a tumliiing 
'"Him which is rotated at approximately the 
rate necessary to impart a constant flow 
the jelly produced, i.e., about two revolutions 
per minute. — F. Sp. 


Cl. VL—BLE.ACHING ; DYEING, &c. 


. IVaferji/O'.jiiig the soles of footwear [with cellulose 
acetate]. A. V. St. Armande. Nitahill, Renfrew. 
Eng. Pat. 12,839, Sept. 8, 1915. 

A l.\yi:r of cellulose acetate, to which may be 
added a little j3-naphthol as a germicide, is 
; inserted between (lie inner and the outer sole of 
‘ a boot or sl-.oe. — J, F. B. 


VI.— BLEACHING ; DYEING ; PRINTING ; 
HNISHING. 

Patents. 

Cotton fobrn-s ; Process for imparting iiorel effects 

to . Heberlein & ro., Wattwil, Switzerland. 

Eng. I'at. 100,483, May 1, 1916. (Appl.* No. 
6218 of 1916.) Under Int. Conv., >Iay 19, 1915. 
TBANSPAnnxT and wool-like effects on cotton 
fabrics ai-e obtained by alternate and repeated 
treatment with alkali-lye of over 1.5'^ B. (sp.gr. 
1-116) and sulphuric acid of over 48“ B. {^.gr. 
V49H). ’ilie sulphuric acid may be replaced by 
phosphoric acid of 55“ to 57“ B. (sp.gr. 1-616 — 
1-652), hydroclUoric acid (sp.gr. M9) below 0“ C., 
nitric acid of 43® to 46“ B. (sp.gr. 1-424— 1 -468), 
or zinc chloride solution of 66® B. (ap.gr. 1*843) at 
00“ — 70' C. The fabric may be subject^l to longi- 
tudinal or transverse tension during treatment, 
and pattern eiTects may be produced by printing 
with tlie acid or alkali or with a resist.— P. W. A. 

Pallerns and woolly effects on fabrics ; Production 

of . E. Zeidler, Guntramsdorf, Austria. Ger. 

pat. 203,400, Apr. 21. 1914. Under Int. Conv., 
Mar. 30, 1914. 

Union fabrics are printed with reserves which are 
capable of destroving one of the two kinds of fibres 
present, and wooDy eflectvS are produced on the 
unreserved uarts of the fabric by raising the nap 
in the usual manner. The material is then sub- 
jected to a liigh temperature to cause the reserve 
to exert its destiuclive action, and thorou^y 
washed. For destroying the vegetable fibre a 
suitable reser\*e consists of a mixture of 200 parta 
of s\dphuiic acid of 66“ B. (sp.gr. 1-84) and 
800 parts of dextrin thickening (2 of dc.xtrin to 1 of 
water) ; and for destroying the animal fibre, a 
mixture of 600 parts of caustic soda of 40“ B. 
(sp.gr. 1*38) and 600 parts of dextrin thickening 
(2:1). B'heii tlie latter is used, dextrin, glucose, 
glycerin, or gelatin shouhl be added to the wadi 
water to prevent damage of the ammal fibre in the 
unreserv»:d parts. Dyestuffs, etc., may bo abided 
to the ivser\ e to colour the fibras which are not 
destroyed. — A. S. 

Hairs, furs, skins, or the like ; Process of dyeing 

dead or Ih tug . F. Fresenius and A. Zimniffl*, 

Frankfort. Ger. Pat. 293,232. Dec. 23, 1914. 
Addition to Ger. Pat. 291,138. 

In the piwess described in the chief patent (this 
1910, 834), ammonium molybdate solutioH 
was used in . onjunction with aromatic hydroxy cff 
amino comijounds and metallic salts. It has 
since beeii found that other compounds of molybdio 
acid, f.'/.- potassium or sodium molybdate, may 
he used in p!a(c of the ammonium salt. — A. S. 

Trisazo dye'ifiiffs: Preparation of green subsianlive 

[on the fibre]. Act.-Ges. f. Anilinfabr. Ger. 

Pat. 293, .'458, July 14, 191.5. Addition to Ger. 
pat. 288^278 (sec Eng. Pat. 8996 of 1915; this 
J.. 1915, 1130). 

Secon'DAUV dis.azo dyestuffs formed with a 
1 -amiuobeiizoylaiuino*8'naphtholsiilphonic acid as 
an end compoiienl, are converted on the fibre mto 
fast green trisazo dyes either by diazotiMng and 
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coupling with a pyrazolone derivative, a-methyl- 
indole, or a compound containing a CO.CH,.CO 
group, or by treatment with a suitable diazo 
compound. — A. S. 

White or coloured reserves in printing toith chrome 
colours. Durand, Huguenin et Cie. Ger. Pat. 
293,359, July 13, 1915. 

The material is printed first with a reserve con- 
taining a reducing agent and citrate, and also 
some “ Blandola ” {pure vegetable gelatin) and 
then with a paste containing the colour and 
mordant, and is afterwards steamed for a short 
time and thoroughly washed. The process is 
applicable with gallocyaninea and their leuco- 
derivatives and bisulphite compounds, and the 
bisulphite compounds of Alizarin Blue and 
Coe^ein. — A. S. 

Azo dyes on the fibre ; Process of producing yellow 

insoluble . E. Holla, Assignor to Farbw. 

vorm. Meister, Lucius, u. Briining, Hochst, 
Germany. U.S. Pat. 1,197,633, Sept. 12, 1916. 
Date of appl., June 15, 1915, 

See Eng. Pat. 8489 of 1915 ; this J., 1916, 466. 


VII.-ACIDS ; ALKALIS ; SALTS ; NON- 
METALLIC ELEMENTS. 

Saltpetre ; The reciprocal salt-pairs KCl + 
A^NO^'XKNO^ + NaCl, and the preparation of 

“conversion” . W. Rcindcrs. Z. anoig. 

Chem., 1915, 93, 202—212. Chem.-Zeit., 1916, 
41), Rep., 305. 

Conditions for the .separation of the single salts 
in the equilibrium KCl-j-NaNOa^^KNOj+NaCl 
were obtained by a graphical method. At 5% 
60®, and 100® C., the solubility of sodium nitrate 
rises with an increase of potassium nitrate. In 
practice, for the preparation of potassium nitrate, 
a slight excess of sodium nitrate is desirable ; 
and, after heating at 100® C. and removii^ the 
sodium chloride, the addition of water prevents 
the separation of sodium chloride with the potas- 
sium nitrate and saves subsequent wasLit^. 

— P. SODN. 

Ammonium nitrate ; Action of on potassium 

chlorate. R. Salvadori. .Innali Chim. Appl-, 
1916, 6, 115—118. 

When a mixture of potassium cldorate and 
ammonium nitrate is heated at atmospheric pres- 
sure, reaction begins at about 120® C. and proceeds 
uniformly throughout the mass, a residue of 
potassium nitrate being left ; during the decom- 
position a yellow liquid distils over, probably 
nitrosyl chloride. Calorimetric investigation of the 
reaction showed that the thermal effect per 1 grm. 
of ammonium nitrate is 1080 calories in the 
Thomson calorimeter and 1650 calorics in the 
Mahler bomb. The solid residue in both cases 
is potassium nitrate, and the difference is due 
to differences in the mode of decomposition of 
ammonium chlorate in the two cases. The 
thermal effect due to the decomposition of 1 grm. 
of ammonium chlorate in the Mahler bomb is 
698*5 calories. At 90® 0. ammonium chlorate 
decomposes according to the equation : 

+ 2B.,0 with 
NOCl + H^O = HNO2 + HCl 
as a secondary reaction. At high temperatures 
the reaction : 2NO^ -bHjO =2HC1 +NO +NO3, 
takes place. — A. S. 

Sodium nitrate industry in Chile. Oil, Paint, and 
Drug. Rep., Sept. 25, 1916. 

The production and exportation of sodium nitrate 
from Chile continues to increase, the figures for 


the year ended June 30, 1910, being 70% in excess 
of those for the preceding year, though still 
what lower than before the war. Production m 
1915 — 1916 amounted to 67,715,614 Spani^^ 
quintals and exports to 55,285,814 quintals, com. 
pared with 62,322,617 and 58,751,291 quinta^ 
respectively in 1913 — 1914. Production in Jniio 
1916, amounted to 5,153,701 quintals. Prices have 
not varied much recently, having been al)ont 
7s. 6d. per quintal for the 95 % product, immediate 
delivery. 

Iodine in Stassfuri sylvine and camaUite. L. W 
Winkler. Z. angew. Chem., 1916, 29, 342- 34;}’ 
Many samples of Stassfurt sylvine and carnallife 
contained no iodine, whilst others contained small 
amounts ranging from 1*5 to 73*1 mgrms. per kilu 

— C. A, Jl. 

Iodine and starch iodide in aqueous media; Action 

of X-rays on . H, Bordier. Comptes rend 

1916, 163, 291—293. 

The action of X-rays on aqueous solutions of 
iodine and iodide of starch is analogous to that 
of light previously studied (this J., 1916, 962). 
The phenomena of decolorisation observed after 
gome hours’ exposure to light rays have been 
explained as the result of the ionising action of the 
violet and ultraviolet rays on the colloidal pseudo- 
golution.s, and it is noted that the far more power- 
ful ionising action of X-rays produces tlje same 
effect in a few minutes. — J. F. B. 

Use of solutions of ammonium salts for the ireaimeni 
of wood. Moll, See IX. 

Quantitative analysis of antimony trisul^hide and 
the products ooiainea from it by roasting. 
Bacho. See X. 

“ Marine kainit.** See XVI. 

Investigation of the chief methods of deieciimj 
hydrocyanic acid. Anderson. See XX I II. 

'Recovery of molyhdic acid and ammonium nitrate 
from the residues from phosphoric acid ddermina- 
Hons. Crete, see XxIII. 

Tilrimetric sttidies. [Titration of hydrogen peroxide 
and hydrogen sulphide.] Enell. See XXIII. 

Patents. 

Nitric acid; Process of concentrating . F. C. 

Zeisbei^, Assignor to E. T. du Pont de Nemouis 
Powder Co., Wilmington, Del. U.S. Pat. 
1,197,167, Sept.5,1916. Date ofappl.,Oct.l5, 1914. 
Nitric acid and a dehydrating agent, such as 
sulphuric acid, are continuously pass^ into a 
chamber, from which the nitric acid is driven 
off by contact with steam from a boiling solution 
of the dehydrating agent or from weak nitric 
acid previously concentrated by the process. The 
diluted sulphuric acid js continuously removed, 
the nitric acid vapour condensed, and the residual 
oxides of nitrogen recovered by absorption in 
water. — ^F. Soon. 

Stdphuric acid [and cement] ; Manufacture of 

L. P. Basset, Paris. U.S. Pat. 1,197,331, Sept. 0 , 
1916. Date of appl., July 5, 1910. 

A MIXTURE, comprising clay and a material con- 
taining calcium sulphate, is heated sufficiently to 
produce cement and gases containing sulptiy^ 
dioxide. The latter, mixed with air, are passed into 
contact with a catalytic substance, comprisi*ig 
natural hydrated iron oxide mixed wdth gyps'unn 
The sulphur trioxide is removed, and the uncon- 
verted sulphur dioxide is absorbed in a calcareous 
material suitable for use in the production ot 
cement. — ^B. N. 
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Sypochlar^ and ; Manufacture of . w \- 

Hawoith and J. C. Irvine, St. AndrevKi ' 
Eng. Pat. 12,912, Sept. 9, ioiS. 

tliMBiifE is passed into water containing a 
catalyst, which la preferably a salt or oxidi of 
copper, but may aio be a nickel or cobalt salt 
The imxture is placed in a series of bottles wMch 
are agitoted on a shakmg maebine, and the chlorine 
deriTod from the hquid element, is passed throimb 
the i^et tube of each series. The r^ilting Hnuhl 

typochloronsmid, 

may. be fre^ dissolved copper by preclnita- 

tion. or by distillmg off the acid For each bStOe 
of If htres capacity, from 80—100 grms. of 
catalyst is used, but in the case of copper oxv- 
chlonde only 10 grms. is necessary. E. H.T. 

Aceii/i^cui and Vie like; Process for distillinn 

K; S.?.TSK 

AffiTic acid is prep^d by covering the surface of 
a heated rotating surface evaporator with a mixture 
of an acetate and sulphuric acid, and scraping off 
the solid residue which remains alter the acetic 
acid has evaporated, before a fresh supply of the 
mixture is taken up. — p, Sp. " 

Sodium thioculpTiate ; Manufacture of , W S 

Hutcluns, L. Harg^ves, and A. C. Duuningham! 
MiddJewich, Cheshire. Eng. Pat. 12,599, , Sept. 2, 

In the manufacture of sodium thiosulphate from 
aoclium sulpWte and sulphur, the latter and the 
water are used in such proportions that they yield a 
thiosulplmte solution whitdi can be at once crystal- 
iised without ©vaporatiou. By using a small or 
a lai^€ excess of either material, or of both, the time 
of digestion is reduced by about one-half, and the 
excess can be used over again after removal and 
washing. Excess of sulphite remains undissolved 
m the concentrated thiosulphate solution. If an 
excess of sulphite and of mdphur be usil alter- 
oately, the excess of soluble and insoluble im- 
pui'ities can also be removed alternately. The 
process iray bo rendered continuous by passing a 
i"j through an intimate 

mixture of solid sulphite and sulphur: and it 
my be aocdei-ated by adding small amounts (about 
Vo »y bulk) of hydroxides or sulphides of alkali 
m any excess of sulphide 

or polysulphide being afterwards removed by treat- 
ment with sulphurous acid or bisulphite. Instead 
w sodium sulphite, hydrated carbonates, or a 
mxture of anhydrous and hydrated carbonates, 
Mgether with sulphur dioxide or sodium bisulphite 
m>'y be employed. — E. H. T. 

Nitre ci^e; Vtilisation of . J. Grossmann, 

-Manchester. Eng. Pat. 12,832, Sept. 8, 1915. 

J I*’®®' purified sodium sulphate are 
Obtained from nitre cake by the following series ; 
2 L nirix <3Na,SO, +H,SO.) -f 2^80, = I 

2NaHS03-f2CaSOj-f2Naj80i. The calcium sul- i 
Sf “ removed, and lime is added with I 
agitabon: II 2NaHSO,-b2NajSO.-fCa(OH),= 
n,ri‘l.,“‘t^*’®3+2NajSO,-t-2HjO. The calcium 
Na ““<1 “b’’® added HI. 

2NaOy + 2H.O -f Ca(OH)j = 

Euring re- 

one (which may be combined in 

““®y applied and also an 
reiMTOH P™s.sure. The calcium sulphite is 
canstie f a“i tised over again; the 

Shaf e^"*“°f .V e^PObated until the sodium 
ihe but, and after its separation, 

to di42«f “further evaporated, if necessary, 
yness. The apparatus for I. is a leaden tank 


I™ and'^Tn**^ ® ® rtirrer ; that for 

heat tfasliL'® ®iuufari l>ut means for applying 
neat is added. (See also this J., 1916, lo5 ) * 

— E. H. T. 

’• of treating . !Ex- 

fezTw umf potacsium.] J. C. W. 

razee w. \\ Holland, and E. Miller, Baltimore. 

o“appV.fM^f “®‘® 

fXaro“ot!fe'i‘l,P‘’*‘'f'’?i?^ fb brtracted from 

dryne^, heated, and “weV to 

bept. o, 1916. Date of app)., May 16,’ 1912. ’ 
A inNER.xL containing potash is leached with a 
solution of feme chloride containing an oxTchlorine 
compound; such as hypochlorous acid. V^en iron 
m present in the mineral the leaching solutton ^S^y 
be prepared by first extracting it with hv^^ 
®“rt'^ly?ing the resulting soll^n 
m the presence of sodium chloride, so as to pro- 
duce fernc chlonde and a cathode liquor conteimtog 
sodium hydroxide, and then further electrolysing 
m presence of some of the cathode liquor. ^ ^ 

— F. ,S0DN. 

JI/opnr«it(m cTihride [and precipUaied calcium 

carbemale] ; Process of making . R. c Lord 

Cincinnati, Ohio. U^. Pat. 1,197,512, Se^ A 
1916. Date of appl., Oct. 15, 1015. 

Gas contoining less than 30 »(, of carbon dioxide is 
passed tlirough a scrubber in wlilch it is exposed 
to a s^pension of magnesium hydroxide in calcium 
chlonde solution, which preferably gravitates as 
a counter-cuirent through the interetices of broken 
tilling material in the scrubber. — F. Sodn. 

Cobalt oxides; EkcMytic process for the extractmi 
— . K. S. Guiterman, New York. U.S. 

aS^‘. 4 ills.’ ^ ®PP^ - 

A SOLCTIO.V containing a soluble chloride and 
nickel and <»balt salts is electrolysed, and durin<' 
the acrion the electrolyte is passed downwards 
over the “ubde, at a velocity permitting the 
rrtcntion of the hberatod chlorine as a hypochlorite, 
the latter reacts with the cobalt solution, in the 
presence of an agent preventing the formation of 
free acid m the solution. — B. N. 

Hydrogen peroxide ; Manufacture of , p, 

OobeliLs, Philadelphia, Pa. U.S. Pat. 1,19,5 ,560 
Aug. 22, 1916, Date of appl., Aug. 23, 1915. 
Htdkooex peroxide Ls produced by the decom- 
position by heat of ammonium persulphate in a 
solution containing ammonium persulphate and 
bisulphate. The process is applied continuously 
by electrolysing a solution of ammonium sulphate 
at a comparatively low temperature, so as to form 
ainmoniniii persulphate, heating the solution under 
pressure in order to form ammonium sulphate and 
hydrogen peroxide, and finally distiUiug off the 
hydrogen peroxide under reduced pressure in a 
current of inert ga.s. The residual solution of 
ammonium sulphate can then be put through the 
same cycle of operations again. — P. Sp. 
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Hydrogen; Mamjacture of pure . E. B. 

MAxted and G. E. Eidsdala, Walsall. Eng. 
Pat. 12.698, Sept. 4 , iai.5. 

Hydbog^ prepared by passing steam over heated 
iron previously reduced from its oxide in a eurrent 
of water-gas, or other commercial reducing gas. 
contains considerable quantities of carbon mon- 
oxide, due to the deposition of carbon during the 
reduction and its subsequent oxidat,ion by the 
steam. Hydrogen free from carbon monoxide is 
obtained by employing for tire reduction of the 
iron oxide a reducing gas containing substantially 
more carbon dioxide than carbon monoxide, a 
suitable ratio being 2 :1. This may be obtained 
bv adding carbon dioxide to water-gas. or by 
suitable modifications in the manufacture of the 
reducing gas,^ but dilution of the gas with nitrogen 
te.gr., by partial combustion of the gas with air) or 
by steam must be avoided. The presence of 
carbon dioxide in the reducing gas prevents the 
depositren of carbon during the reduction of the 
nxm oxide to iron, and therefore no carbon mon- 
oxide is formed when steam is passed over the 
heated iron to produce hydrogen. — P. Sp. 

AVcali-melal compounds [sodium amide] ; Process 
for (he mamtfaeture of — — . E. A. Ashcroft 
London. U.S. Pat. 1,197.329, Sept. 5, 1916. 
Bate of appl., Jlar. 12, 1912. 

See Eng. Pat. 1002 of 1912 : this J.. 191.3, 232. 

UtUimlioii of Mond gas and recovery of by-proihuls 
[rtTOmoatttiB nitrale] therefrom. Eng. Pat. 14.391. 
See Ua. 


Vin.-GIASS; CEBAJaCS. 

Refractive index and dispersion of glass in lenticular 

and other forms ; A new method of measuring 

K. W. Cheshire. Phil. .Mag., 1916, 32, 409 420. 

Tm methods commonly used for accuratelv deter- 
mimng the refractive index of glass require the 
material to be m the foran of a prism. When the 
glass is lenticular it is also possible to measure 
the focal length, the radii of cuiwaturo. and the 
axial thickness at the vertex, but with .small 
lenses this method is not accurate beyond flie tided 
decimal place. A new method consists in iramers 
mg the glass in an aqueous solution of mercury 
p^ssium iodide, the refractive index of which is 
adjusted until it a^ecs with that of the test-piece 
and then determining the refractive index of the 
liquid in a retractometer. The aceuraev of this 
method is sufficient to give five significant figures. 
Light from a .sodium flame illuminates a slight 
edge in a slit 1 mm. wide, an image of this edire 
being prop;ted through a telescope objective 
into the plane of a second straight edge which is 
placed in front of an observing telescope. The 
g.ass to be tested and the immersion fluid are 
contained in a smaE rectangular glass cell having 
a carefully planed base plate, 2 mm. thick, made 
of extra dense flint glass for which ni,=l-74 
and closed above by an air-tight plate to prevent 
ei'apqration and the formation of stria:. The cell 
the prism of a retractometer in the 
usual manner so that the refractive index of the 
hquicl may be rapidly determined. The cell is 
placed between the objective and the obsening 
telescope and the latter is focussed on the te^ 
M refractive indices of the test-piece 
and the fcid differ, the image of the Cist straight 
appear double, and on traversing the 
second strai^t edge slowly across the field of 
N^ion of the observing telescope the surface of 
the test-piece will graduafiy darken whilst the 


side facets and the rest of the ceU will show 
brightly. On continumg the movement of n,, 
straight edge, these facets wiU also heeiu . 
darken until the whole field is black. When ti," 
refcMtive indices of the liquid and the test-nilL' 
are identical, the movement of the straight piU 
will cause the whole field to darken simultaneoiNU- 
and uniformly. 6 

It has not been found possible to determine tli^ 
I refrartive indices of glass for fines other thm, 

! the D (sodium) fine with the same decree c 
! accuracy, but good results may be obtaineit !«. 

I using coloured filters for lines C and E, ami a 
1 mercury vapour lamp or a cadmium arc fnv 
: measurements of partial dispersions. — A. B. S. 

i Quartz glass apparatus for bacteriological 
I surgical work. T. Paul. .Munch, med. Wocheii 
! schr., 1916, 6$, 1260. Chem.-Zeit., 1916 40 

! Rep., 318. 

; Pipettes, gradusted flasks, and other measiiii,,o 
; apparatus made of clear quart.z glass are recoiii 
i mended particularly for hacteriological work and 
j for the preparation of sterile solutions^ as tiifv 
I may be rinsed and then immediately placed iii 
i a flame and sterilised. Quartz glass apparatus 
I useful for storing metallic colloid suspension.s 
; which would he spoiled by withdrawing alkali 
! ordinary glass. ■ Eor the production of 

I specially pure distilled water a retort and coii- 
I denser made of quartz glass are recommendod 
; —.V. B. s. ■ 

! P.lTEXTS. 

GUm-meliing receptacles. S. R. ScheJes, Pitts. 

T?-’ 101,393. Mav .i 

1916. (Appl. No. 6490 of 1916.) 

; A GIASS-POT made of the cnstmnarv mixtni o of 
I raw clay and burned cUy, with or without ground 
I pot shell, and preferably containing about I",, of 
, »mah, IS lined wdth a similar mixture centainiuu 

; ^ % of alkah.preferardy in the lorm of felspar " 

—A. B. S. 

: Refractory arlieles ; Manufacture of . T B 

Allen, Assignor to The Carborundum Co! 
Ni^ara Kails, JJ.Y. r,.S. Pat. 1,197.327, Sept, 5. 
1016. Bale of appl.. Nov. 29, 1913. 

Rebbai^by silicon carbide articles are mann- 
lactured by incorporating ferric chloride solution 
with a mixture of silicon carbide and clav, then 
shying the article and firing at a tempcvalTin; 
suiucient to decompose the ferric chloride Tlitf 
resulting iron oxide is vitrided with the clav. at 
or adjacent to the surface. — B. N. 

Refractory [material] ,* Corrosion-resisiinq — — . 1'. 
R. Ilershman. Chicago, Til. U.S. T*at.' 1.108.0;M. 
Sept. 12, 191fi. Date of appl., Aug. 9, 191.1. 

A REFRACTORY material which resists corrosion is 
maee of aluminous material and carbon, the latter 
being in too small a proportion to convert llie 
whole^ of the aluminium into carbide. Tlu‘ 
matenal is burned at a temperature sufficieiitlv 
high to render it inert to hydrofluoric acid.— A. B. S. 

Firebricks ; Compo^Uon of matter for makimj ■ 

Flastic compositimi [for sewer-pipe, tiles, rfc.]. 
fc, V. VVagner, Scranton, Pa., Assignor to Tin' 
Wagner Fir© Brick Co., Helena. Mont. f'.JS. 
Pats. (A) 1,198,171 and (B) 1,198,172. Sent. 1- 
19to, Date of appl,, Jan. IS, 1916. 

^JXTURE of coal-ash 100 lb., magnesia 9 Ib-j 
water 2-— 2^ gallons, is used for making firebiink^* 
(b) -A. uuxture of coal-ash 0'98 cb.yd., crude 
asbestos 0-01 cb.yd., soluble sodium silicate O Ol 
*^*^*Ti ’ water 30^ — 35 galls, is mixed, 

and burned to form sewer-pipes, tiles, etc.— A. 13. 
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Ammonium soils; Use of solutions o1 for 

treatment of wood. p. MoU. Z. anoew Clio, 
1916, 89, 339—341. * mem.. 

AN- outline, with lists of patents, is given of the 
different proce^ of treating wood rvith amnion- 
imn ^It solutions. Their only value as nre- 
rvative agents is to protect wood agaiast fire • 
r this purpose the sulnhato ana . ’ 
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servoiavo «> eo pruicct wood agaiiLSt fire- 

for thK purpose the sulphate and pltosphate ar^ 
most ftequenUy employed. Ammonia is also ot 
value as a mordant for staining wood and for the 
cNfraetion of resins. For other purposes the 
activity of ammomum salts is too sUght to he of 
value. — C. A. M. 

Patents. 

Drying and extracting [wood] ; Process of 

D. B. Bants, Baltimore, Md. U.S. Pat 1 li*- nflT' 
Sept. 5, 1916. Date of appl., Apr. 19.’ 1915. ’ 
To ^parate UquHs or fusible substances fiom 
cellular, fibrous, or porous substances, e.g. wood 
the latter is heated in an enclosed shell with 
saturated .steam to the boiling point of the liquids 
at the pressui-e of the steam, preferablv in presence 
of substani^ which more readily 'absorb and 
radiate heat. Tlie pressure and temperature of 
the steam is continuously lowered so as to produce 
internal evaporation in the cellular su&tances 
until the liquids have been expelled. 'The con- 
densed lupducts are removed from the .shell, and 
the ^^oocl dried, and seasoned by maintaiuins: an 
atniosp^re of superheated steam in contact with 
iti— W . r . F. 

Tl ood ; Process of treating and presereing 

Kansas CTty, Mo. I'.S. Pat.’ 

l,19t,997,Sept.l2,1916.Dateofappl.,.Apr.l9.I91.3. 
f ASE-H.VEP^ED and non-porous wood is healed 
Hi vacuo and supplied with a predetermined amount 
M vapour below 100» C. in sueh a manner 

that the vapour penetrates the worn! tmiformlv 
ivitbout breaking the vacuum or “ checking ” tlie 
■vood. - The wood is then treated with a hot 
weserving oil and air admitted under pressure to 
listnbute the oil through the wood. — A. B. .S. 

iroorf ,• Impregnated and process of makimi the 

same. M. Landau. Berlin. TT..S. P.at. 1.1933140. 
Sept. 12, 1918. Date of appL, Nov. 13, 191 1 . 
Utod is impregnated with poly nit rophenols in 
'ytuoh the hydrogen of the phenol groups has been 
U'placed by non-basic, non-aromatic oi-ganic 
Sioups.— A. B. S. 

Matinfaclure of sulphuric acid [and remenll L..S 
Pat. 1,197,331. See ATI. 

X.-METALS ; METALLURGY, INCLUDING 
ELECTHO-METAILURGY. 

i .J‘°^ymorphic transformations of pwe . 

1 Goerens. Femnn. 1915. 13, 

'T- Chem. Soc., 1910, 110, il. — 484. 

3'.lectrolytic iron, containing only 0-009 <>o of 
I' rDoii, was used for the determinations, a-fter 
■eing melted in a porcelain tube in nitrogen. Bv 
platinum-wound electric resistance 
insulated with asbestos, the rate 
vipI j ^ given temperature interval wa.s 

nviw- limits. In order to prevent 

nm.! I ™ mass of iron was enclosed in a 
A test-tube and covered with broken 
of ^ the top of the tube, and a slow stream 

ioinf 'T*'® ultroduced by means of a gas-tight 
iinriV ^1 found to freeze at 1528''C., 

TIia. 7 -5-transformatioii at 1401 T. 

temperature of the j3-^-equiIibrium was 


^ cnnli^ri’ '^''^^™ined by comparing the lieating and 

waj, the temperature of the rt-fi-equilibriuin 

Th™ wls no evfdenc: 

^A^ between 1000^ and 1200= C., the 
f.hat LpAt sometimes observed within 

ge being due to the presence of oxide. 

of the a-fi-tra„s. 
il^an^l means of the thermal 

exmnsiOH. J. Driesen. Fernim. 1915, 13, 

-1— .11. J. (hem. Soc„ 1916, 110, ii., 484. 

interval of temperature, £,— X, I, against the 
temjwralure, charaeteristdc curves are obtained 
which are well suited to exhibit any discontinuities 
fh-ti^lves in the expansion 

0*05 to innging from 

. . ^ /o C, give an almost horizontal line at 

fuUoued by a rapid fall, which 
K^hes a tnmmmm at 713-0. This corrospo^s 
sohitb^n'^ conversion of the peailite into a sohd 
containing less than 0-40 »' 

exhibit a well defined maximum at 705" 

nil, «~^i-transformatiou. 

n conUining more 

than 0-4 C give curves with onlv a singl*^ 
depression, due to the pearlite change. ’ ^ 

Sfi*el , hi^nence of ^ome clcmehh on the viechanical 

^^TrrT' Iron and Steel 

Inst., Sep., leio. [Advance proof.] 91 pages. 

/n^wenw of carbon. The residts obtained by 
umerent investigators in determining the influence 
of yarying amounts of carbon and of varying 
heat treatment on the mechanical properties of 
pure carbon steels are summarised. Compari.«r.n 
IS difficult owing to the fact that in some rases the 
dimensions of the test-pieces submitted to tensile 
tests are not always given. It is suggested that 
when recording the elongation, the ratio cf length 
e sliouid invariably accompanv the figui^, 
P'-'i^'Pntages of elongation are 
, of little value. The >ield point is often given 
as the elastic limit, yet the latter may be in some 
cases only half the former. When uainy the 
terms normalising or annealing, the temperature 
of heatmg and the time of coolmg to below visible 
ledness should be recoi-ded. Neither term should 
bemused without definition. After allowing for the 
influence of the small am«:>unt of carbon prf.'sent 
in the purest commemal soft steels, it has been 
calculated that puie iron has the following pro- 
perties: — elastic limit about 9 tons per so. in.; 
maximum stress 17 tons per sq. in. ; elongation 
flength/area-^8) 51%; reduction in area 84%. 
The effect of 0 I % C on very pure steels containing 
less than 0-9 % C, with only small amounts of man- 
ganese and silicon, and in the normalised condition, 
appeal’s to be j-icld point increased 1-68 tons per 
sq. in. ; maximum stress increased 3-89 ton.s per 
sq. in. ; elongation reduced 4 35% ; reduction of 
area reduced 7-409o, In the luamifacture of ship 
and boiler plates the carbon must be higher in the 
thicker plates to get the same static tests, since the 
more uxuk, and the lower the finishing temperature, 
(he higher uiU be the tenacity. Normalising’. 
When steel is heated to definite temperatures well 
above all critical pobils, the carbon and iron 
become perfectly intei’diffused. If then the steel 
cools down from the maximum temperature to 
beJow redness (say 4,50 = 0. ) in not more than sixteen 
and not les.s than eight minutes it may be I’egariled 
as normalised. Published results lead to the 
conclusion that when small pieces of steel are 
normalised by lieating just up to 870^ 0. and 
950® 0., and then cooled in air to about 400® C. 
in ten minutes, high yield point and tenacity are 
obtained ’ivithont" material reduction in* the 
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ductility. In normalising large steel castings it is 
the general practice to heat to about 800° C., but 
it IS clear that the tests of small pieces of steel 
east in connection with large castings will not 
mdicate the properties of the larger mass. To 
obtain- the best static mechanical properties it is 
not sufficient to heat a steel to just above the point 
at which cooling records and the microscope indi- 
cate the interdiffusion of carbon and iron to be 
apparently complete, but the temperature must 
be raised at least 50 ° C. beyond that point. Hard- 
mmg and tempering. The best aU round results 
obtained by BrineU with Swedish steels containing 
® ’’y quenching from 

1000 C. in water at 20° C., and afterwards temper- 
ing at 650° C. A steel with 0-05% C gaveW 
■*est results by quenching at 850° C. in oil. There 
would be great danger of water-cracking if large 
nmsses were quenched from 1000° C. in water- 
oil quenching at 1000° 0. for low carbon steels, 
and 850° C. for steels with 0-3 to 0-65 % C, followed 
by tempenng, would be safer, and it is probable 
that better results would be given by quenching 
from 900° C. For low carbon steels with 0-2 to 
0-1% C, it is safe to heat to, but not soak at, 900° 
to 950° 0. before quenching and tempering, and to 
heat to gradually lower temperatures as the carbon 
nsra. When hardening plain carbon steels lor 
cutting purposes, the quenching temperature 
should never exceed a few degrees above the 
cntical point Ac 1-2-3, that is, about 730° C 
For hatoenin^ razors and fine cutting tools, the 
. point to which they should be heatS 

IS 735 to 740° C., but in practice it is found safer 
to exceed this, though it is not usual to heat such 
material above 760° C. Carbon tool steels if 
quenched from 900°— 1000° C. woidd be useless 
for cutting purposes, and would have a glaring 
coarse fracture when broken, and be exceedingly 
fragUe, yet steels with 0-8 to 1% C give good 
mechamcal results it hardened at 1000° 0. and 
afterwank tempered at 550° C. Testa have .shown 
t^t steels normalised at temperatures tliat give 
the finest structure have a lower yield point than 
steels that are normalised at much higher tempera- 
tures and which have a coarser structure. The 
temperatures suitable for hardening and refining 
are, therefore, lower than those beat for normalising, 
and for hardening and tempering. Curves .are 
given showing the temperatures to which, theoretic- 
aUy, in the author’s opinion, pure carbon steels 
should be heated (1) to obtain the finest structure 
and for haMening tools, and (2), when heated for 
od hardening and tempering to get the best 
^chamcal properties. Influence of phosphorus. 
the effect of phosphonis, within certain hmits, 
appears to be comparable with that of carbon, but 
the effect of carbon is the greater in reducing 
ttie ductility. The effect of 0-1 % P as determined 
by stead and d’Amico respectively is ; — yield 
point raised 2-o and 2-3 tons ; maximum stress 
> elongation reduced 0-7 
and 1-36% ; reduction reduced 1-5 and 3-8%. A 
certain amount of carbon (about 0-25 to 0-35%) 
when present in steel containing 0-2 to 0-5% p’ 
causes the steel in setting to be much more finely 
cmtalhne than when phosphorus is absent, but 
the reverse is the case when little or no carbon 
is present. In the forged steels the crystalline 
structure IS usually the finer in the phosphoretted 
steel, ihere is no reliable record showing that 
^und steel rails containing from 0-07 to 0-09% P 
break on the track more frequently than those 
contaimng less phosphorus. Phosphoretic rails 
undoubtedly resist wear better than the similar 
rails TOth less phosphorus present. Phosphoretic 
steel IS most useful in smml amount in tin-plate 
bars, as it prevents the sheets sticking together 
dunng rolling, and it is used in larger quantity in i 
low carbon steel for bicycle parts. It confers on 
steel the unportant property of giving clean and ' 


bright surfaces when turned in the lathe 
^reover increases the elastic limit and tenkeitv 
The quantity required to give good raachini?' 
property is usually from 013fo0-20%. PhosnbeL ® 
aUoyrf with iron makes the metal less liSe?,! 
imrrodc, and m that respect is useful. Probabl^ 
the ^eat vamtions in the mechanical properfiB! 
of phosphoretic material can be explained bv it 
d^ercnce in structure, for it has been proved tli»f 
the same steel op iron can be made very brittle 
comj^ratively tough according to whether tho 
stnifiture has been made fine or coarse Tf • 
much more important to have a fine stnirh„p 
in phosphoretic material than it is in ordinan- 
steel Ibw m phosphorus. Phosphorus in wraunfif 
wrought iron containing 0-4 'in 
!•'' to develop dangerous crystalli-a- 

neighbourhood 

o£ welds, the presence of 0-10 to 0-15% p dow 

Yorkshire and 

Stoffordshu-e irora contain phosphorus betwem 
these lower limits, and for structural purpoKi-s 
are supenor to the best Swedish wrought irei,“ 
as the phosphorus in the former raises the ehstiV 
lumt and makes the iron more easy to weld and 
gives a higher yield point and tenacity. Carbo 
being .always low, the phosphorus takes its place 
these useful propertieii 
When the phosphonis reaches 0-4 to 0-5% the iron 
becomes brittle, and it is impossible to refine the 
«)arse crystalline structure by heat treatment 
Betong of the iron can only be effected by foiginc’ 
Influence of mlphur and manganese. Sulphide ft 
uxm IS deadly in its effect upon steel, whilst sulphide 
ol manganese is comparatively harmless. The 
latter is e^ctly equivalent to the cinder in wroueht 
iron, and in consequence steels containing it bend 
to a much greater extent in the direction of rollinc 
than at right angles to that direction. The bad 
chapter of sulphur was earned in the early days 
of steel making owing to the difficultv of gettinc 
a si^c-ient quantity of manganese into the steel 
without unduly raising the carbon. In a most 
exhaustive senes of tests made by BrineU a steel 
with 0- lo % S gave the best impact tests, better far 
than a .similar steel containing only 0-015 ,S 
A s^l coni^ning 0-5% S and 1% Mn rolled' ami 
worked perfectly. When steel becomes stressed 
transversely to the roUing direction in use, the 
sulphur should be low, but when it is stressed in 
Jme with the rolling direction, as in rails and axles, 
and for material that has to be submitted to sudden 
shock, sulphur is not a disadvantage. Steel hiyh 
m sulphur resembles wrought iron and is more or 
less fibrous. The more sulphurous a steel, other 
conditions being constant, the more rapidly is it 
^ 1 acid solvents, owing to the great 

^lubuity of the manganese sulplude. After the 
tnr^ds of the latter are dissolved away, tht; 
aad attacks the walls of the holes so produced, 
i he so-called porosity test, in which cross-sections 
of steel are immersed in acid for a given time, 

13 a suitable one for roughly detecting sulphur, hut 
not porosity. It is possible that high sulphur 
conducive to increased corrosion by the 
o^dation of the manganese sulphide to oxides 
of manganese and sulphuric acid, the acid formed 
t^n attacking the iron. Influence of silicon. 
Ihc effect of silicon up to about 0*7 % is not very 
pronounced either one way or the other, and it is 

dnilKf.fvvl n..,. J24*' vv . a , 1.1 


j 1 ciwlor uue way or tne otner, ana it is 
doubtful whether any difference could be detccled 
m steels va^ing in silicon between 0 0.5 and 0 30 
buicon produces soundness in cast steel and on that 
account is now largely used. Owing to its use, 
also, basic open-hearth steel now approaches more 
ncariy in ^od general properties to acid open- 
hearth steel tl^n before silicon was added. Silicon 
up to 1‘75% increases the yield point and tensile 
strength, and does not impair the ductility, but 
that point increase of tenacity is only 
obtained with a serious loss of ductility. Influence 
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of OOPP^- evidence is overwhelming that 
small quantities of copper, say about 0-5% ha™ 
little or no material influence on the me4amVal 

properties of steel. What small effect copper has 
is in its faw^r. It raises the yield p5nt ai^il 
tensile french and has liMe effect on the ductili"v 
Some of the finest tool steel ever made conMnrt 
0-2% Cu. Even s^U quantities of copper maS 
steel more resistant to add corrosion, and there is 
much evidence that copper in steel sheets preserves 
thcni from general corrosion. Influent of tin 
Sensible quantities of tin increase the hardniss of 
steel when heated and also increase the yield nninf 
and ^snnum stress of the cold metal, but have not 
' ^ carbon and phosphorus 

It IS doubtful whether 0 0.';% Sn woufd have anv 
matenal influence on the properties of stmctural 
steel. Detinned scrap should not contain more 
than 0-5%.Sn as a maximum. Results of tests 
show that tin m sensible quantity must be avoided 
as it tends to make steel very difficult to roll, and 
hard and stift when mthe heated state. A bihlin- 
graphy is appended. — T. St. 

Pearliie ; Noteo on . H. M. Howe and 

A. Q. Levy. Iron and Steel Inst, Sept, 1910 
[Advance proof.] 23 pages. ^ 

Test*pieces of a steel containing C 0-92 Si o-ii 
.Ain 0;123,. P 0 009, S 0-011% ifere heated to a 
predetermined temperature, usually 800“ or 
900° 0., and cooled immediately at a predeter- 
Iiuncd rate, which varied from case to case from 
that of a greatly retarded furnace-cooling to that 
of quenching in cold -water. The effects of these 
vanations on the position, length, and rise of Arl 
and on the properties and microstnictui-e of the 
steel WCTe studied. Hastemng the cooling lowers 
that part of the Ar 1 retardation at which the heat 
evolution IS fMtest, from the equilibrium position 
of about 725° C. at least to 825° C. it not to 530° 0. 

temperature from 800° to 
900 C. lowera Ar 1 slightly, about 5° C. Hasten- 
ing the cooling at first increases the rise of tem- 
perature m Ar 1, but later leasens it. Thus with 
very slow cooling and consequently an extremelv 
long Ar 1, the rise of temperature Ls cither nil 
or at most 1 or 2° C. ; when Ar 1 is shortened 
to a tout 5 minutes, a rise of as much as 4°C. 
may occur ; with further acceleration of cooling’ 
as m related air-cooling, the rise of tomperature 
may reach 18° C., and finally with still further 
.acceleration, ns when cooling in a blast of aU- or 
in water, the rise decreases in turn to nil On the 
whole, for a given rote of cooling, the rise of tem- 
peratui-e is greater when cooling from 900° C 
V '’ariations are explained 

i ■ 1 'I'S™ temperature and longer period of the 
initial heating tending to impair and destroy 
me existing transformation-starting nuclei, and by 
brought about by quick cooling, 
-loreover, the faster the temperature is falling, 
he farther wiU it have fallen (after the tmus^ 
W t .begun) when the spread of the 

ansfomiation has reached such a degree that the 
leat generated is sufficient measurably to retard 
he coolmg. The greater the undercooling below 
the w 1 IS t-be mipulse to transform from 

si-caS • .-u*’’® Iow-temper.ature state ; hence the 
thk I j number of points or nuclei at which 
‘■bnt ‘bey .start traiis- 
fornl!o*’ beucc (1) the faster does the trans- 
to ',fP°n pcur, and (2) the greater is the tendency 
® existing temperature towards Acl. i 
brSi beat evolution is | 

rani 1 el. ’’“'P’d coohng, the more 

absorption which this in tom 
temnli*''®™® counteract the raising of the 
gressiv^'^’^vf' following stages in the pro- 

e change m the microstructure brought 


mn’-A ‘■b'lnging the rate of cooling may it 

pearlite usmondite, sorbite, sorbitic 

^ub-laraellar pearhte, lamellar pearlite 

bite ” to propose to restrict “ .sor- 

tion of Alin n-resoluble under a raagniflea- 

tmnsfnm. f- ‘‘“‘I ^ ‘bose in whmh the 

im^oSZ nUotropic 

on wRich IbT pi'eseut- The grounds 

discuss^ nomenclature is based are 

E S’affeef frum 650° C. down 

affect the microstructure or the tensile 

bec^a^leS®®^*'r C- bas 

r.'"afer;'s,sx'° z 

foiwfeTeff n ■«®‘"sureablo Sftening.^ The 
lamellar pearlite is caused*^ bv an 

coolmg, slow enough to permit 
toen^^r "“t so slow as to^Xw 

, The rates of coohng 
^Miicn gue and preserve lamellar uearlite apa 
the preliminary temperature 
!. dumtion Ai-1), than when 

It IS W0° C. (11 to 18 minutes tor Arl). Lamellar 
pearhte formed on coolmg from 900° C. is coarser 
gjje. p®*'®,i^ble than that formed by coohng from 
microstructure is in all cases deter- 
mined by the last heating and coohng past Arl 
Livery increment ol the rate of cool^ incr5«es 
the strength and lessens the ductihtv. "unless the 
rate of cooing is rather rapid, the tensile strength 
of ^ecimens cooled from 800° C. is tar less than 
tliat of those cooled from 900° C. This probably 
results from the greater instability ol the^pearhte 
pi-oduced on cooling from 800° C., “ divwL ” 
beginning when Arl lasts 35 seconds and beL 
almost complete when it lasts 80 seconds. ,Spec^ 
mens cooled from 800° C. are far more duVtUe 
thM those cooled from 900° C. and their pro! 
irortional limit is not deficient as is their tensile 
strength. These effects are referred provisionaUy 

it specimens! 

n is proi)able that long exposure to SOO® C 
would Ica4 to the strur.tural stability conferred 
by a brief exposure to 900® C. — T. St. ^ 

Manganese [in steel]; Rapid determination of 

E. Szasz. Chem.-Zeit., 1916, 40, 810— -811. * 
For the determination of manganese in steed the 
method of Meineke has almost fallen into disuse 
yet m spite of the large number of reagents and 
\ essels required, it is extremely simple in operation 
and gives a result in 12 — 15 mins., which is sharn 
and accurate and unaffected by other metals present 
in the steel, with the exception of cobalt. The 
steel is dissolved rapidly in a mixture of nitric 
and sujphuric^ acids, chromic acid is added, a 
suspension of zinc oxide in barium chloride solution 
is added to the diluted solution, and an aliquot 
portion of the filtered liquid taken. In a separate 
vessel some zinc chloride solution and a calculated 
excess of standard permanganate are measured out 
and the portion of the filtrate from the steel 
poured in so that the permanganate is in excess 
tlu-oughout ; the mixture is made up to a known 
vohune and another aUquot portion filtered off. 
This filtrate is added to a measured excess of 
standardised antimony chloride solution in presence 
of hydrochloric acid ; the permanganate is thus 
discharged, and the excess of antimony is deter- 
mined by titration with permanganate. A cor- 
rection has to be determined and applied to correct 
for the consumption of permanganate by the filter 
paper during filtration. — J. F. B. 
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Plalitium and illuminating gas. F, iMylius and C. 
Hiittner. Z. anorg. Chem., 1916, 95 , 257 — 283. 

Z. angew. Chem., 1916, 29, Bef., 396. 

Coal gas has an injurious action on commercial 
sheet platinum even at 600° O., a sooty layer 
containing metal being formed. If the carbon 
be removed from this layer by combustion, the 
metal is left behind in a porous form. Synthetic 
illuminating gas (a mixture of methane, ethylene, 
carbon monoxide, and hydrogen) has no action on 
sheet platinum or platiniridium at 600° C. The 
injurious action of coal gas is due to carbon 
l^isuiphide which combines with platinum metals 
to form unstable compounds. The formation of 
the sooty layer on platinum in heated coal gas is 
greatly influenced by impurities in the platinum, 
especially iron and rhodium, and may lx; used as 
a qualitative test to distingmsh pure and impure 
platmum ; with rhodhim interaction with the 
coal gas begins at about 100 °C. Luminous flames 
act in a similar manner to heated coal gas, but 
flames with an abundant supply of air have only 
a slight injurious action, the only appreciable 
effect, in the case of pure platinum, being a slight 
volatilisation of the metal. To minimise cori'osion 
of platinum vessels heated in gas flames, a high 
sulphur content in the gas must be avoided and 
the flame must be p^o^ided with an abundant 
supply of air. (See also this J., 1915, 853 ; 1916, 
740.)— A. S. 

Blendes ; The roasting of . M. V. 31. de 

Lummen. Chem. Trade J., 1916, 59 , 201 — 202. 
(See also this J,, 1916, 425.) 

The relative merits ol the Dclplace, Hcgeler. and 
Spirlet furnaces for roasting blende are considered, 
and the following particulai-s gi^ eri of the plant 
required for roasting 40 tons of Australian con* 
(•entrates per 24 hrs. by each sj'stem. and of the 
respective operating costs. The prices given for 
the installations are based on those ruling before 
the .war ; and the operating costs on wages at 5s. 
per man per day, fuel at 10s. per ton, power’ at 
0 7d, per horsepower-hour, and an allowance of 
15% for depreciation and interest on capital. | 
Delplftce : Cost of 3 batteries of furnaces (14 tons | 
per day each), including buildings. accesRories, and ! 
royalty, £9000. Ijabour, 50 men and 2 foremen, i 
Fuel consumption, 12% of the weight of raw ore. : 
Power, nil. Total cost of roasting per ton of ore, j 
lOs- 3i^d. Hegder Minimum cost of furnj^ce. I 
including £3000 for building and accessories. | 
£15,000. Labour. 20 men and 2 foremen. Fuel ! 
consumption, 30%. I'ower. 35 H.P. Total cost I 
of roasting per ton of ore, VZa. 3|d. Spirlel : \ 
Cost of 9 furnaces (5 tons each), including royalty 
and £2000 for building and accessories, £13,520. 
Labour, 16 men and 2 foremen. Fuel consump- 
tion, 10%. Power, 16 H.P. Total cost of 
roasting per ton of ore, 8s. Old. — W. E. F. P. 

Brass containing 01 and 62‘5 % of copper; Annealing 

of arsenical . A siudg of the stnieiure u}id 

properties developed by varying the rate of vooHng 
within the transformation range. C. If. Mathew- 
son and E. 31. Tliallicijncr. Inst, of 31etals. 
Sep., 1916. [Advance proof.] 48 pages. 

Tests were made for the purpose of gelccting a 
brass mixture based on the use of copper containing 
about 0-3% As, and of fipecif^dng forms of heat 
treatment which would give satisfaction in the 
manufacture of heavy tube. The process was to 
involve hot-rolling a thick cake to a circular disc 
about one-half inch thick, annealing and then 
cupping the disc, aJter which tube w’as produced 
)iy a number of closing in and drawing operations, 
each preceded by annealing treatment. The 
mixture selected contained 62-5% Cu, and there- 
fore not more than 016% As. Results of tests 
are given showii^ the properties of brass con- 


taining (1), 62-5% Cu and only 0024% As /o. 
62*5% Cu and 0-12% As, and (3), 61% Cn'anj 
0T39% As, after different forms of heat treatuifet^t 
After annealing and quenching the first two allovi 
at a variety of temperatures between 450'^ aiir] 
750° C., greater eloi^ation and greater strength 
were consistently obtained in the case of the 
arsenical brass. After annealing and quenching 
at 550° C., the temperature which developej 
maximum values of elongation and minimum 
values of tensile strength in both cases, the 
arsenical brass possessed an elongation of 77 so- 
on 2 inches, and a tensile stren^h of 49,300 llj^ 
per sq. in., while the non-arsenical metal posses^iej 
an elongation of 74-25%, and a tensile streiith 
of 48,.300 lb. The ductility of the arsenical bias< 
was more adversely affected by annealing at hicli 
temperatures followed by immediate cooling at 
a quenching rate, but a perfect recovery of dactilitv 
took place if the cooling wag reasonably slow, e^ en 
when slow cooling was superseded by quenching 
j at a dull red heat. The arsenical alloy with 61 
' Cu gave lower elongation and hij^er ten.'^ih'! 
strength throughout than that with 62‘5% C;| 
and 0*12% As. The results are considered to 

show that the arsenical metal is likely to 
afford a better combination of strength* and 
ductility than metal made from electrolytic 
copper, when both are properly annealed, and that 
arsenical bravss of this type will meet severe hot- 
and cold-working requii'ements. To obtain the 
most favourable condition? for cold-working a brass 
with 61% Cu, annealing, if conducted at temper- 
atures above moderate red heat, should Ije 
followed by at least a moderately slow rate of 
cooling, say 20° C. per minute, and slow cooliaL' 
should be continued to a temperature not far al)ov(' 
450° 0. For a metal with 62 to 63 % Cu, emphasis 
j should l)e laid on very alow cooling ; for example. 

I a 5° rate Ls far more satisfactory than a 20° rate. 

I and in such case the metal should be allowed to 
I cool normally to about 550“ C., when it mar be 
' quenched in a stream of water. For a rate of 
I cooling in excess of 20° C. per minute, it is advan- 
' tageous to allow such cooling to proceed unchecked 
to 450° C., or even a lower temperature. — T. Sx. 

Sickel ores; Occurrence and utUisation of . 

BuU. Imp. Inst., 1916, 14 , 228—253. 

The chief nickel minerals occurring in commerikl 
nickel oi*es arc briefly described, and statistus 
given of the production, during recent year?^. of 
ore and matto in Canada, New Caledonia, a>yl 
Noi-way, the chief producii^ countries. Thus, in 
1911 the quantity of copper-nickel ore mined in 
Canada was 612,511 short tons, of wliich. 610.831 
was smelted, with the production of 32,607 short 
tons of matte valued at £1,030,332 and coniainiii)? 
8966 and 17,049 short tons of copper and nitkel 
xvspectively ; while out of 1,364,048 short tons 
of ore mined in 1915, 1,272,283 was smelted, pro- 
ducing 67,703 short tons of matte valued at 
£2,156,738 and containing 19,608 and 34,03!> 
short tons of copper and nickel re.spectively. 
The matte, etc., exported from Canada to the 
United Kingdom and the United States in 19U 
contained 2512 and 13,798 short tons of iiickeL 
respectively, the corresponding figures for 
being 6874 and 26,331 short tons. The quantitv 
of nickel ore produced in New Caledonia increa^eil 
from 150,005 metric tons in 1911 to 172,3i)5 
1914; the exports in 1911 being 147,060 
tons of ore, valued at £176,472, and 3S39 ol 
nuitte valued at £107,402, and the export;^ 
1914, 94,154 metric tons of ore and 5364 of 
valued at £109,219 and £128,736, respcitivel}; 
The quantity of nickel ore produced in 
incre&jed from 5770 metric tons in 1900 to 4*^ - 
in 1913, Geological and other particulars 
given of the occurrence of nickel ores in ( anaa t 
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tlie .siilpliide is estimated by the method 
described above, and this is attributed to the 
oxidation of the hydrogen sulphide ly the 
antimony tetroxide. Satisfactory results may be 
obtaine(l if the substance is boiled with 25°,, 
IKitassium hydroxide, and the solution i*edu( ed by 
the addition of metallic aluminium, when the 
antimony is precipitated. The hydrogen sulphide 

" ‘ ---J 


T'nit’ed States, Culja, United Kingdom, Austria- , 
tTun^ary* Germany, Italy, Norway, Rus^a, S'pain, 1 
^ eden, Switzerland, Union of South Africa, j 
vvasaland, Madagascar, Tasmania, New South : 

Wales, New Caledonia, and India. Nickel is u.sed j 
Xieflv in the form of alloys, of which the most : 

Tiiportant is nickel steel ; the latter (2-5 — Jb5%Ni) i 

Slaving a much higher elastic limit and greater ’ _ ^ ^ 

{ensile strength than ordinary steel, and on this is then 'Ubemted'^'bv the addition of acid* ai 
Account being employed extensively in bridge i absorbed in 3 — 4% sodium hydroxide solution, 
huildingi naval and military armaments, etc. ! According to Rose, the tetroxide may be 
»nie strongest of the nickel steels contains 13% ! estimated by heatiiig with excess of antimony 
yi and is so unmachinable. Nickel trisulphide in an inert atmosphere, when sulphur 

also used in conjunction wdth chromium tor the ; dioxide i.s set free according to the equation 
manufacture of special steels which, for the same \ Sb.2Sj-f'9Sb./)4 = 108hjOj+3SO2. Experiments 

4rcngth, are more cheaply produced than nickel j made by the author with mixtures of the trisulphide 
steels. In this connection, the ore mined at ; and the tetroxide which were heated in a current 
Mavari, in Ouba, is of special interest ? by direct ; ' ’ 

Smelting, this ore yields a crude iron (containing j 
Ni and over 2‘o% Cr) from which nickel- ' 
r-liromium steel is obtained. Other useful alloys ; 

Ai-e “ invar,” a nickel steel (Ni 36, C 0-2%) having i 
a guaranteed coefficient of expansion as low a.s ' 

() 0000008 5 “ platinite,” a similar steel (Ni 40, 

C 0-lo%) having about the same coefficient of 
fxpansion as glass and therefore used for fusing 
into the latter in place of platinum ; the Cu-Zn-Ni 
allovs variously knowm as German silver, Nevada 
.silver, etc. i Monel metal (Ni about 70, Cu about 
30%i obtain^ by the direct smelting of copper- 
nickel matte? “‘constantan ” (Ni 40, Cu M%) 
find •' mansanin ” (Ni 12, Cu 84, Mn 4%) used 
(or electrical resistances ; and cupro-nickel (Cu 85, 

Ni 15%) used in the United States for making 
bullet jackets. Vessels of pure nickel are used for 
laboratory purposes, and a considerable amount of 
nickel is employed in the form of nickel sulphate 
for electroplating. Pure nickel and nickel bronze 
are also used for coinage, and it has been estimated 
that, up to the end of 1912, 909,167,567 coins of 
pure mckel and 4..543,799,571 coins of nickel 
itronze (25% Ni) had been issued.— W. E. 1'. V. 

Tu/mUn deposits in Calijornia. U.S. Comm. Bept., 

Sept. 11, 1916. 

The tungsten deposits discovered in California in 
1913 haverecentlv commenced to yield considerable 
quantities of ore.* The deposits are 8 miles west 
uf Bishop, Inyo County. The mineral has been 
found in a belt 15 miles long, the lode in some 
places reaching a wddth of 60 feet. The ore bodies 
consist of scheelite associated maiiilv with 
garnet, epidote, and quartz. 

Antmony iriauip^idf ond the prodwta ohMned 

jrom it t/y roasting ; Quantitative analysis of • 

F. von Bacho. 3Ionatsh. ( hem.. 1916, 37, 


of carbon dioxide gave much larger quantities of 
sulphur dioxide than correspond with this equation. 
Furtlicr investigation has shown that the carbon 
dioxide i.s acted on by antimony trisulphide at a 
dull red heat with the formation of sulphur 
dioxide, carbon monoxide, and carbon oxysulphide. 
This reaction precludes the possibility of estimating 
the higher oxides of antimony by fusion with the 
trisulphide in an atmosphere of carbon dioxide. 
Since it has also been found that sulphur dioxide 
is formed by the interaction of the trioxide wdth 
tlie trisulphide in an inert atmosphere, it follows 
that the liberation of sulphur dioxide cannot even 
be used as a qualitative test for the presence of 
higher oxides in the products obtained in the 
i*oasting process. 

Coal ; Use of pondered in metallurgkal pro 

cesses ; a hsenssion of the engineeriruj principles 
involved. C. J. (Jadd. J. Franklin Inst., 1916, 
182. 323—352. 

Dried i>owdered coal can be substituted economic- 
ally and efficiently for producer and oil gas in 
heating puddling, heating, and open-hearth fur- 
naces. with or without regenerative chambers. 
Only the best bituminous coals, high in volatile 
matter, and low in sulphur and ash are desirable. 
Coal used in heating and puddling furnaces should 
closelv approximate to the composition volatile 
matter not under 30-00®o, fixed carbon not under 
.50-00. moisture not over U25, ash not over 
9-50. sulphur not over 100°o; that for open- 
hearih furnaces to the composition volatile 
matter not under 36 00%. fixed carbon not under 
5’^-00 moMure not over 1-2.). ash not over G-OO. 
sulphur not over l OO'’,,. Tlie dryer genOTally 
used for preparing coal before pulverising is of the 
revolving cylinder type, externally heated. To 
obtain high efficiency of combustion the coal 
sliould be powdered so that 95% will pass ^ 


117. J. Chem. Soc., laie, lio.ii., 491}— 197. I „u.sK sieve, and S3°„ a 200-mcsh sieve. Alter 
Fob the esti^tion of sulphur in antiniony tr«ul- I the dryer 

phide, the substance rs decomposed b\ boilii^ vuth ; should he dust-proof, and the 

•>}% hsylrochloric acid in an atmosphere o^iydro- , to prevent leakage. 

AU the : IWered coal in storage, containing about 0 vo”o 


girii and the hydrogen sulphide evolved 
5jy a 3 — 4 % solution of smlium hydroxide. AU the ^ 
i^olutions should be air-free, «and the alkaline sul-d 
rliide solution shouhl be added slowly, with 1 
continuous stirring, to an acidified solntiuix of 
iodine, the strength of which should not exceeil 
-V/IOO. The bromate and iodine methods for the 
estimation of antimony give consistent results. 
I'Ut in both cases the quantities found by expfri- 
went are about 1 smaller than the theoretical | 


of moisture and l-’o of sulphur, wi l mvariably 
tire within siv davs. To meet ideal conditions, 
powdered coal should be kept in mooion, the 
burners are operated under either low or higli 
i.ressnre. Low-pi'fes.sure burners are used with an 
air blast vandng from 2 to 8 oz. ; high-pressure 
hurnera are 'used with compre^ed air varying 
from 40 to 100 lb. pressure The low-pnssure 
tarners give a short flame, as the hml burns almost 


amounts This is in agreement with P«‘.vio;js : ’u!"n5lnt it leaves the burner ; the high-pressure 
.analytical experience, and since both methoih. : 'he * „ loog flame through progressive 

yield results in agreement with theory if the older ] 'M® j can he used oiilv where the fomi 

value of 122 0 is taken for the atomic weight of i anH 'be work 


Antimony, It is sumested that the atomic weight 
of Mtimony shoilld he redetermined. 

.The product obtained by roasting antimony 
hisulphide is said to contain antimony tetroxide. 
'U presence of this oxide, low values are obtained 


demand'™hat*^ elongated ciiUing flame be 
evSoped in close proximity to the work done^ 
The IMter method is adapted to opeu-hearth 
furnate practiie and ore iiodulising. The results 
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are egually good whether the powdered coal is 
ejectea from the burner [at ISCiO or 25,000 feet 
per minute. To ensure success the coal must be 
ground as finely as possible and fed to the furnace 
at an uniform rate, and the furnace must be so 
designed that complete combustion may take 
place while the coaj is in suspension. In puddling 
rumaces the use of powdered coal has shown an 
average saving of about 30 to 36%, and in heating 
furnaces 15 t^o 25%. For eve^ pound of coal 
fired, the waste-heat boilers show an evaporation 
of from 7 to 8 lb. of water. Details are given of 
plant comprising coarse coal storage, drying, 
pulverising, and conveying equipment, and different 
types of feeders and burners are described. The 
design of ty^pical furnaces heated by powdered 
coal is shown by sectional dra\^ings. — T. St. 

Deiermination oj zinc by Schaffner*s meikod. 
Patek. See XXIII. 

Patents. 

Iron alloy rich in phosphorus ; Process of producing 

an from inferior finery-slag. F. von Holt, 

Osnabriick, Germany. U.S. Pat. 1,196,185, 
Aug. 29, 1916. Date of appl., June 26, 1916. 
Iron slag containing 1 — 6% P, with or without 
manganese, is mixe^ with coal and the mixture 
“burned” in a gas generator at a temperature 
sufficient to effect combination between the basic 
constituents of the slag and the silicates present 
in the coal ash. — W. E. F. P. 

Iron and steel [articles] ,* Method of changing the 

composition of . B. Ford, Philadelphia, Pa. 

IT.S. Pat. 1,196,767, Sept. 5, 1916. Date of 
appl., Jan. 27, 1911. 

The article is immersed in a suitable medium 
heated externally to a temperature belo\7 ite 
decomposing point, and an electric current is 
passed through the article to heat it and decompose 
the medium locally and permit its absorption by 
the metal. — W. F. F. 

[Chromium-sieel ] Cutlery. H. Brearley, Sheffield. 
U.S. Pat. 1,197,250, Sept. 5,’ 1916. Date of 
appl., Mar. 6, 1916. 

A HARDENED, tempered, and polished cutlery 
blade is composed of a ferrous alloy containing 
Cr 13«0%, Mn 0*30%, and 0 0-30%, free from 
microscopically distinguishable free carbides. 

— W. F. F. 

Mild steel, steel, or copper ; Deoxidallon of . H. 

Konig, Crefeld. Ger. Pat. 293,470, Oct. 11, 
1913. Addition to Ger. Pat- 290,309. 

The process described in the chief patent (this J., 
1916, 544) is modified in that the carbon anode is 
raised somewhat above the surface of the molten 
metal, so that an arc is formed, and substances 
which combine with oxygen, e.g., carbon, silicon, 
titanium, molybdenum, are added to the molten 
metal. — A. S. 

Furnace ; [Zinc] smelting . E. Ruck, Swansea. 

Eng. Pat. 8265, June 3, 1915. 

To allow the front ends of the retorts in the second 
and succeeding tiers of a regenerative gas-heated 
furnace for smelting zinc ores to be suffidently 
heated, secondary gas and air supply conduits with 
suitable delivery outlets are provided in, for 
example, the front wall of the furnace structure. 
The mouths of the retorts are fixed close to the 
front wall of the furnace to facilitate charging and 
emptying. — T. St. 

Furnace for metallurgical purposes, e.g., for the 
recovery oj zinc. Coswiger »raunkohlen-Werke 
Ges.m.b.H., Coswig. Ger. Pat. 293,344, Feb. 16, 
1915. 

The furnace is in the form of a shaft composed of 


three parts, viz., a lower reduction chamber, an 
intermediate preheating chamber, and an upna? 
feed chamber. A condensing chamber, with paeV, 
ing similar to that in a regenerator chamberjsxu.! 
rounds the shaft at about the level of the preheating 
chamber. The mixture of zinc vapour and carbon 
monoxide evolved in the reduction chamber is 
drawn by a fan or the like through the pi'eheatin^ 
chamber into the condenser, which is kept at about 
500° C., eo that the zinc is condensed in the liquid 
form. The carbon monoxide is drawn from the 
condenser by the fan and forced into the lower 
end of the fe^ chamber and esc^es through an 
outlet at the top of the latter. By this method 
of working, the cnaige is preheated to about 500® C. 
in the feed chamber and to 900 ° C. in the preheating 
chamber, the reduction chamber being heated 
electrically or otherwise to 1200° — 1300° C.— A.§, 

Ores ; Process for agglomerating . F. Krupp 

Akt.-Gcs. Grusonwerk, Magdebiirg-Buckii 
Germany. Eng. Pat. 10,418, July 17, 1915 ’ 
Under Int. Conv., July 18, 1914. 

The ore-outlot end of a rotary furnace is con- 
stricted, and the narrow part made of such a length 
that the heating gases, which are led in centrally 
at a suffidently nigh velocity at this end, pass 
through the sintering zone in a gradually expanding 
current without impinging directly on the furnace 
walls, and when, finally, they strike the latter, their 
temperature is so far reduced that there is no 
danger of a deposit being formed. — T. ST. 

Boasting and sintering ores; Apparatus for [con- 
tinuously] . J. Gayley, Assignor to American 

Ore Reclamation Co., Now York. U.8; Pat. 
1,197409, Sept.5,191C. Date of appl., May 0,1916. 
The material is fed from a hopper on to a set of 
grate bars moving continuously over the open 
top of the heating chamber. Jlie grate baw are 
supported on pallets which are earned by wheels 
rurming on track bars. The joint between the 
pallets and the top of the chamber is maintained 
air-tight by flat plates or curtains resting on the 
sides of the chamber and sliding in vertical grooves 
in the pallets. — W. F. F. 

Nicicel ores ; Process for desulphuTieing, reduc- 
ing, and refining . L. P. Burrows, Ottawa, 

Canada. Eng. Pat. 12,358, Aug. 27, 1915. 
Tins powdered (40-mesh) ore, e.g., Sudbujy ore— 
contained in a revolving drum or digester, sup- 
ported' on hollow trunnions and enclosed in a 
furnace casing — is subjected to the action of the 
gases produced by heating suddenly-expanded, dry 
steam to a high temperature ; atmospheric oxygen 
is excluded from the drum during oper-ation. 
Substances yielding chlorine nr nitrogeti by 
reaction with the ore under the conditions of 
treatment may be added to the latter as “ fluxes.” 
The volatile products of the reaction are recovered 
in a series of closed precipitation chambers, tlie 
non-volatile residue of reduced and refined nickel 
ore being removed periodically from the digester. 

™W.E.F.P. 

Tungsten; Production of from scheelite. J.C- 

Butterfield, London, and A. Ashworth, Buiy- 
Eng. Pat. 16,562, Nov. 23, 1915. 

ScHERLiTE (calcium tungstate) is finely grounds 
briquetted with 12 to 13% of charcoal, and heated 
in a graphite crucible to 1100° or 1200° C. for 4 or 
5 hours. The cold mass is crushed to pass through 
a 30- or dO-mesh sieve, and then fed on to a shaking 
or percussive dressing table, whereby the metallic 
tun^ten is separated. The tungsten powder thus 
obtained may be washed with dilute hydroduonc 
acid to remove any remaining lime, when, 
being washed free from acid, it is ready for tn 
steel maker. — T. ST. 
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Cooper Hewitt Electnc Co., Hoboken N T 

?p^i.,^e*b. Wll®- 

FtisED sodium tungstate is contained in a crucible 
,nd a.por^ cup is partly immersed in the fn“d 
mafcnal, to t^t the, ^.terial enters the cup to 
sutetentially the level of the material in th^ 
crucible. An anode and cathode dip respectively 
into the fused material m the crucftle and cup 

— B. N. 

QnkUilmr [m«rcttr.vh- Ajmaratus for recoverino 
ore W. H. Wers, Hew Almaden*' 
Cal., Assignor to Pacific Foundry Co San 
ItenciSTO, Cal. U.S. Pat. 1,195,238 Aii’e 2-“ 
1918. Date of appl.. Mar. 29, 1018 . ’ 

Tm apparatus comprises a roasting furnace, an 
outlet pipe from the furnace extending downwards 
into a dust-srttling chamber, a pipe leadino- from 
(he upper part of the latter to a condenser, and a 
pipe leading from the condenser to a stack. The 
jooling m^inm, after circulating arouiid the 
•ondenser IS led to the stack to increase the draught 
.trough the apparatus. The temperature in the 
lust-settling chamber is kept sufficiently high to 
irevent condensation of mercury therein.— 


for Imd-platinn- , j. c 

McClintock and B. J. Shoemaker, Topeka, 
Kans. B.S. Pat. 1,195,370, Aug. ‘>2, 1916 
Date of appl., June 26, 1915. 

IFTEB trcatnient with hydrochloric acid to remove 
upcrflcial oxides, the metal (still retaining a film 
ot acid) IS immeraed in molten zinc chloride until 
it has attained the temperature of the latter, and 
then m ^olten lead. The bath ot zinc chloride 
IS sup^or^ on the bath of lead, both being 
maintained at a40°-efi0“ F. (338»-,360“ C.), and 
IhAa f ft withdrawn from the lead bath 

without further contact with the zinc chloride. 

— W. R. F, P. 

.led and insoluble metallic compounds ; Method of 
■mhmg — — . [Precipitation of copper.] O. D. 
tan Arsdale, New York. U.S. Pat. 1,195,421, 
Aug. 22, 1916. Date of appl., June 25, 1914. 

Sf?' P«><i*pitated from a chloride solution, and 
oliitlon "eously produced, by treating the 

(.ouuict ^vith metallic iron. — A. S. 

Metals [copper]; Method of czlracling from 

ores. Proivss of makum a leaching solution 
for Cl traction of metals from their ores. II. B 
blater, Los .Angeles, Cal, U.S. Pats, (a) 1.195 616 

S “o Dates of appl., 

«pt. 2, 1913, and July 28, 191.5. 

sodium'^nM® ^ leached with a solution containing 
aOdium Chlonde, ferric chloride, and hvpochioroui 
livibovtd solution treated with sodium 

th®, “ * precipitate excess of iron. Copper 
alter y I’y precipitation, 

remtivoU • hydroxide previously 

solve,,! chlorine to regenerate the original 

pi'atpin\, is prepared (or regen- 

of ®'““lta“eously electrolysing a solution 

1 ““^ sodium chlorides in the anode 
ill the 1 solution of .sodium chloride 

The c compartment of an elecirolytic cell. 

“ diaphragm 

duets in " jvPocmoable to allow the cathode pro- 
c'.octroivei. anode compartment, the 

fldoride is .'”^^11 oil the ferrous 

1“ produce f 0“‘l sufficient chlorine hberated 
ouce free hypochlorous acid in the liqnid. 

— W. E. F. P. 


^^^Mlurgical furnace. U. 
Patent' Jo-, ^ I'l'® Furnace 

IteAte? ’ JlulO'lolpliio, I’o. U.S. Pats. (A) 
and (R) 1,195,425, Aug. 22, 1916. 

! Rnfh P 20, 1910, and June 24, 1911 

I Doth renewed Jan. 20, 1916. 

^ oVthe Chamh*^'^'® roasting furnace, some 

I and othci?fo^. "O/'U'renged for direct heating 
of a reaceni ’“V®® heating. A regulated supply 
I vevor to tUo** ‘iolivered from a mechanical con- 
^ tSi materiel I" the muffle chambers. . 

: chambTrate^LP^m" *1'® clirect-heated 

' sealed chambers through passages 

’ to and and air is supplied 

■ ffidependcmiv from each .chamber 

in wbicli thJ T'*®. supplied to the chamriers 

■ s mStS in e 7 '"' 7 '" 11 ' "■ ''eogeot 

: Imarihs in '.a d’O'nher formed in one of the 

■ In a m.rn- “DP®U portion ot the furnace, 

mlteriar n? “‘1’ furnace in which the 
thfnext ‘’"''■'"'■fr'is from one hearth to 

hiuaUon arranged in com- 

i ufliir bJ iT^or I’P®*''’;®"®® ®1 l'®®''-ths so as to 
' IWuc to of i' T 'J.eP'hers aboi-e these heartlui. 

am sunnliei ““I'ustmu . hom an outside source 
i DaVfirit l'®®,t'"15 chambers and thence 

■ eS teeV m chambers below the he.arths 

^ abovcihoi^ ,**'® treating chambers 

I a0o\c the lower sene.-? of hearths.— A. S. 

' furnace ; Coal-burning . 

' r xr 'i^^®' ^1®*®®- Assignors to 
t'. jI. lllges, St. I,oiiis, Mo. U.S. Pat. 1.198 726 
I Aug. 29, 1916. Date of appl,, June 11, 1913. ’ 

: Tnt; fuel is burnt in a vertical shaft tapering at the 
! supported by a rani extending 

I ac^s the bottom ot the shaft. The ram Ls mov- 

! Uie fief ‘® 1’'”'®“ 

j 3/cM from ores, ■ [P/ectricong] securing , J. H. 

i 09 ® I'®'- l.iCmflOT, Aug. 

I 22, 1916. Date of appl., Jan. 13, 1014. * 

I The ore is supplied to an eleelric arc produced 
I between depending iron electrodes. The alloy ot 

! iron With the metal of the ore thus produrerl, is 
j troatod with a metal of relatively low mcltiag 
i ^ with iron anil having a greater 

ainnity for the metal of the ore, and the latter 
! 1 .^ subsequently I'ecovcred from the metal vehicle 
, or carrier. — B. X. 

Ccfrno/i^e sandstoM ; Process of conce}xtroiing . 

I H, A. 3[cCoy. Chicago, 111. tT.S. Pat. 1,1^1008, 

I Aug. 22, 1910. Date of appl., Fob. 12, 1916. 

I Thr incrustation, of carnotite is removed from 
' the sand grains by a process of attrition in water, 

I the radium-hearing slimes thus liberated being 
; either seim*ated as such or subjoAed to acid 
i treatment for the recovery of radium. — W. l\. F. P. 

j 

; Soldering ca«i-lron. mdd slerl. alKniiomm, and ike 

I Ukc ; Composition of xmflcr for . \V. A. 

j .Day, Bellingham, Wasli. U.S. J'at. 1,195,955, 

I Aug 22, 1910. Date of appl., iMar. 8, 1916. 

! An* alloy composed of lead 1, tin 1, aand zinc 2 
I parts by weight. — W. E. F. P. 

I Solderuiff -nuMs ; Method of . L. M. Klauber. 

WLlkinsbui'g, Pa.. Assignor to Westinghouse 
Electric and Manufacturing Co. U.S. Pat. 
U19G,llS,Aug.29,l91(). Date of appl., A^pr.1, 1910. 

An acidified solution of a mercuric salt is applied 
to the surface or surfaces to be soldered, in order 
to deposit mercury thereon, and the amalgamated 
metal is immersed in molten solder heated to a 
temi)eratui*e suflicicntl',' Jiigli to c-xpel the mercur 5 % 

—A. S. 
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Centrifugal apparatus ; High-temp^alure [/of 

separ^ing metals, malies, or speisses from their 
accompanying slags]. W. B. Wescott, Assignor to 
Kalmui, Comstock, and Wescott, Inc., Boston, 
Mass. U.S. Pat. 1,196,829, Sept. 5, 1916. Date 
of appL, Mar. 19, 1914. 

The apparatus comprises a crucible rotating on a 
^■e^tical axis and lined internally with refractory 
toat^ial. An inlet pipe at the top is cooled 
externally by a jacket and lined intei*nally with 
electrically "non-conducting refractory material 
liaving a heating coil embedded in it. The pipe 
has a removable delivery spout which delivers 
the material to bo treated towards the top of the 
walls or the crucible. The crucible is provided 
with an outlet at the bottom. — W. P. F. 

Metals ; Method of reducing [hy electrolysis]. 

J. McNitt, Perth Am>x)y, N J., A^ignor to The 
Roessler and Hasslacher Chemical Co., New 
York. U.S. Pat. 1,197,137, Sept. 5, 1916. Date 
of appl , Jan. 2, 1913, 

The electrolyte is fused in a furnace under pressure 
of an inert gas, and the pressure is further incre^ed 
by the gaa generated by the clcctiolytic action. 
Ttie boiling point of the metal is thus raised, and 
the temperature is kept below the boiling point 
of the electrolyte at atmospheric pressure. — -W.P.P. 

Coating tcire and the like ; Means for I. Hall, 

Birmingham. Eng. Pats. 13,224, Sept. 16, and 
14,870. Oct. 20, 1915, and 101,470, Sept. 16, 1915 
(Appl. No. 10,822 of 1910). 

Separating oiled concentrates from the gangue of 

ores; Apimratus for . R. T. Mishler, 

Pomona, Cal. U.S. Pat. 1,197,843, Sept. 12, 1916. 
Date of appl., Sopt. 13, 1915. 

Plating metals ; Process of . W. E. Watkins, 

New York, ^hssignor to The Metals Plating Co. 
U.S. I’at. 1.1»7,«93, Sept. 12, 1916. Date of 
appl., Aug. 21, 1913. 

See Eng. Pat. 18,932 of 19U ; this J., 1916, 53. 

Zinc solutions; Treatment of for the recovery 

of the metal therefrom. R. lAnce, Paris. U.S. 
Pat. 1.198,211, Sept. 12, 1916. Date of appl., 
June 24, 1914. 

See Fr. Pat. 463,614 of 1913 ; this J., 1914, 421. 

Nickel ores ; Dcsnlphurisation, redadm}, and 

refining of . L. P. Burrows. Fr. Pat. 

479,606, Aug. 27, 1915. 

See Eng. Pat. 12,358 of 1915 ; preceding. 


XI.— ELECTRO-CHEMISTRY, 

Oas rnidfures ; Separation of under the influence 

of a direct current. F. Skaupy. Ber. Deut. 
physik. Ges., 1916, 18, 230—232. J. Chem. 
Soc., 1916, lie, ii., 469. 

Whex a fairly strong current is passed through a 
dischaige tube containing neon mixed with about 
10% of ai^on, the anode end of the tube shows 
the neon spectrum and the cathode end the argon 
spectrum. Mixtures of helium and argon behave 
similarly, and the separation of gases under the 
influence of a direct current appears to be a 
general phenomenon. If the mixture is supplied 
at the middle of the discharge tube and the gases 
ill the neighbourhood of the electrodes are removed, 
it is possible to effect a separation of the inert 
gases. When mercury or other vapours are 
mixed with the inert gases and subjected to the 
discharge, the active gases always move to the 
cathode. The observed behaviour is apparently 
determined by tlie magnitude of the ionisation 


[Oct. 31 , iOiQ 


potential. A low value of the ionKation potential 
results in the production of large quantities a! 
positive ions, whilst such ions may not be foun. 
at all when the ionisation potent^ has a larv^. 
value. The positive ions move to the cathode 
and under the influence of the difference of gas 
pressure the unchanged molecules are constrained 
to move in the opposite direction. In consequence 
of the above described effects, it follows that, 
^ses or vapours (for example, salt vapom.) 
introduced into a dischar^ tube containing inert 
gases through which a direct current is passin^j 
will only produce a satisfactory emissive effect if 
they are introduced at the anode. 

Flame electrolytes; Validity of Faraday's hw 

. Faraday's law and the electrolytic sepaj. 

ation of copper jrom flames. B. Thieme. Boi 
Dent, physikal. Ges., 1916, 18, 187 — 194, 

229. J. Chem. Soc., 1916, 110, ii., 469. 

The quantity of carbon deposited ^ the 
of a current thioi:^h a hydrocarbon flame has been 
measured. The best results are obtained when 
the air supply is only just sufficient to prevent 
the separation of soot. The quantity of eiectro- 
lytically deposited carbon is in fair agreement 
with the requirements of Faraday’s law if the 
carbon atoms are supposed to carry a single unit 
of charge. From similar experiments made with 
a flame .“^prayed with a solution of copper sulphate, 
it is found that copper is deposited by an electric 
current passed thK)Ugh the flame in quantities 
consonant with Faraday’s law. 

Patents. 

Prhnanj galvanic battery cells icith zinc anodes 
alkaline electrolyte; Method for producing — , 
J. N. Brdnsted, and Hellesens Enke and 
Ludvigsen, Copenhagen. Eng, Pat. 16,171. 
Nov. 22, 1915. 

An alkali zincate is added to the electrolyte in tli.» 
l>roportion of 2 to 8 equivalents of zincate to Idfi 
equivalents of alkali, oefore finishing or finallv 
closing the cell. — W. F, F. 

Galvanic cell. A. Heil, Frankfort-, Germany. 
Assignor to C. Hubert and S. Stern, New York, 
U.S. Pat. 1.195,677, Aug. 22, 1910. Date of 
appl., Dec. 24, 1913. 

The ceil is composed of positive and negative 
elements and a depolarising mass composed of an 
intimate mi.\ture of a deep black hydrate of 
manganese dioxide, mercuric oxide, and carbon, 
together with an alkaline electrolyte. — B. N. 

Furnaces; Apparatus for preventing sinleric'i in. 

electric . E. S, Berglund, Tix^llhattan, 

Sweden. U.S. Pat. 1,196,202, Aug. 29, lOUk 
Date of appl., Apr. 21, 1915. 

The charge is fed by gravitation through a fet'd 
shaft having a smaller cross-sectional area than 
that of the furnace chamber, and an auxiliaiv 
charge is fed mechanically into the chamber, at a 
point immediately below the opening of the food 
shaft. Motion is thereby imparted to the chaiyt* 
in the chamber, in addition to the natural descend- 
ing motion through the feed shaft. — B, N. 

Furnace; Electrical . A. Eimer, New \oid:. 

U.S. Pat. 1,107,275, Sept, 5, 1916. Date ol 
appl., July 18, 1914. 

A MUFFLE furnace is provided with interchan^'^- 
able electrical heating members, which aic 
versible in order that either surface 
presented to the furnace interior, and the member 
are provided with interlocking edges for tnei 
engagement in either position. Ea^ meinbef 
provided with a series of parallel exposed ^ 
on one side to contain a resistance conductor, 
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inset notches alternating at opposite ends between 
adjacent groove to ca^ the conductor from me 
groove to another, and the opposite side is nro- 
vided with a ^ooth conductor covering lieatin'^ 

surface. — JN. » 

Insulating compound; ChUrinaied T w 

Aylsworth, Bast Orange, N.J A^iOTln,- I' 
Halogen Products Co,, Glen Ridge N |r^ 
^l»e^505, Aug. 29. 1018, ktfof appi": 

A SJLVIX proportion ol a basic oxide is added to a 
niixturc of solid clUoronaphthalenes. the chlorine 
content of which is at least equal to that of Iri 
Chloronaphthalene, in order to break up unstable 
addition, products, and the resultant product is 
distilled in the presence of the basic oxide Hydro 
chloric acid is eliminated from the composition 
and the UMteble products, from which hydrochloric 
acid nurtt be evolved by subsequent heating of the 
compoaition to its boiling point, are also decoin- 
jiosed and eliminated, — B. N. 

mtric jurnacea. J. L. Dixon, Detroit tlich 
U,.S. Pate. 1,197,458 and 1,197 45^ 401 x' 
1916. Date of appl., Apr. 10 , 1916. " ' ’ 

See Eng. Pate. 4742, 8513, 16,293, and 17 909 of 
1914 1 this J., 1915, 23.3. . ann ii.joo of 

mirotyiic pr^ess for O^ertraction of cobalt o, rides. 
U.s. Pat. l,19o,211. See \'1I. 

.Vunufadure of hydrogen peroxide. US l>at 
1,19.5,560. See VII. 

Pforese of extracting alkali-metal compounds 
Pat. 1,197,556. See VH. 


U.S. 


xn.— PATS; DIM; WAXES. 

TcfietabJe oiU ; Xeto sources of- 7 anfrim* 

Ghem., 1916, 29, 3S7- 338. ^ 

Asparagus seeds yielded, on cxti-action, of 
oil. They should also be suitable for .fodder 
Cherrystone ml: — Large quantities of the waste 
stories are obtainable from the inanufachirers of 
cherry lique\irs in S. Germany. Lime tree fruit 
contained 9-4% of oil, while e(7n'tree jruit yielded 

' ^ from these and other 

iseeds had the followdng ehal'aeters ; 


I ot fatty adds (70-10% Br), 38-34%. 

and Jamni^ ' sim^r to European seal oil 
' faffv northern fur seal oil. The liauid 

platinum ^lydixigeuated in the presence of 

S fSet solid Wy acids 

acetate Vv<» ^ precipitated with magnesium 
Sfg neuSr "'J-? at about 55“ C. and 

’ Sii^d 214 were 

pabuitic mixtures of 

the liauid ,-tnother portion of 

ester«:^ wt.pfl ^^oids was esterifled, and the methyl 
of 15 mni ^ / distilled under a pressure 

204-42 and fraction had saponif value, 

rroultethel.,^^f‘“ “^ “3. ‘From these 

'T JaUmisc that the fatty acids 

unsatSSf 1 contain about 13% of an 
This mav lie tha series tlian oleic acid. 

The solid Palmitoleic acid. 

pidmi«c‘’l.id‘.^rcr';L ■" 

^''Tlniimil^'u^'' ? w phmdmma. M. 

723—7^^' Zasshi, 1916, 19, 

Sun-fyh liver nil;-- X sample of the liver of the 
sun-fish or “head-fish,” Mola mola. L., yielded 

pecullS'fisP'’ d‘^°’ “'■ai’se-ied oU, with a 

It deniviS^ odour and a very unpleasant taste, 
the^ro Un*?* * l^antity of “ stearine ” at 
. the oifiinary temperature. When refined with 

fnTcoIm.rwl'^^t, I**’'*’ yollowish-brown 

and coloviri^ the earth dark green. It had the 
fofiowing character : Sp.gr. at ]5“/4° C., 0 9252 ; 
and \alue, 819; saponif. value, 18017; iodine 
’ ’‘"“l-ifSe; iinsapouif. 
“’Pt- ot fatty acids, 33° C. ; 
IV 10 0^*® bromides of fatty acids (09-1% Br), 
W18 ITie unsaponifiable matter contained 
cholesterol and probably Jiigher alcohols. No 

Ol s (this J 1916, 600) were found, Uver oil of 
Chtmeera phaniasma : — Oil is sometimes prepared 
as a conmiercial product from the liver of this fish, 
which IS knoTOas the “ lat-fish." A liver weighing 
•ISO gi^ juelded 220 grras. of an orange-yeUow 
od, which deposited a considerable amount of 
stearine. It had a peculiar odour and un- 
pleasant taste, and gave the following results • 

8p.gr. at ]5°/4°C., 0-9161 ; acid value, 0-4; 

’ iodine value (Wijs) 
ll.i-02; Hu =1-4728 ; imsaponil. matter, 8-52®),; 
m.pt. of fatty acids, 30° — 31°(\ ; neutralisation 


value 

oiiponif, value 

{fxline value . , ! 

lusQponiflable % 

" ' oi 

acids •. . 

^>t. of fatty aci^* ! " ’ 


Aspara- 
gus seed 
oil. 

1 Lime 
tree 

i_^"j 

1 Ma|»Ic fruit, 
Acer pseudO’ 

\ ptatmus. 

; Maple ft-uit, 

1 Jci’r 

1 plataiioldfs. 

1 

Pear 1 Apple 
; pip oil. j pip oil. 

' 1 

Canary 

1 seed oil, 
j P/ialaris 
camiriensie. 

Elm oil, 

CiiAV-'s 

OaritpCbiru', 

6-5 1 

193-4 1 

140 

0-96 1 

12-2 1 
195-2 ' 

126-0 i 
i-5 i 

1 13-8 

179*8 

93 

6-95 1 

: 22-5 

157-0 

100 

8-72 

2-3 

197-5 

126-5 

0-5 

2-9 
• 189-5 

I 119-8 

1 1-2 

20-8 

184 

115-5 

1-5 

■.n-'i 

' 2 OC 1 

10-8 

200 ; 
fluid 
142-2 
73-75 i 

1 

198-5 i 
fluid i 
128-0 j 
7,-S 1 

about 25® C, 

02-4 at 40® C. 

183-0 

fl;uu 

99-2 

71 at 40'-' C. 

203 1 
fluid 1 
128-9 f 
70-65 1 

I 195.5 
fluid 
129-5 
70-55 : 

203 

about 25® C. 
126-3 

68-7 

273-5 

37' 

25-1 

39-2 at 40® C. 


J'lltii oil, 

C. CVf/n^jps^ris 
: 1916. 


■2S-S 

8-7 

264 

fluid 

31-4 

39*7 


-oil- . M. Tsujimoto. Kogyo-Kwaghkii 
Zasshi, 1916. 19 , 715—722. 

at Sakhalin remained clear 

When heari^ • ^ “ viscous mass at - 10° C. 

feflued bv i^ous. It could be readily 

K^bara earth. It had the 
acid v^p SP'P'- »t 1574° C., 0-9264; 

value (Wiiel ^ 1®®'®! ! “dine 

“hatter o-^lo/ “n =1-4795; unsaponif. 

of tatty Jido 1. ‘>J>di»ed acids, 0-37% ; m.pt. 
cy acids, mostly liquid at 23° C. ; insoIuWe 


-V. A. M. 


value, 193-88 ; bromides of fatty acids (09-27 % Br ) 
22-10 %. The oil resembled ceitaiu shark-liver oils! 
The uiisapoiiifiable matter was a yellow liquid 
cautainiog cholesterol but no livdrocarbons 

-~0. A. M. ' * 

Chjeerol in fatty oils; Dctcrmiiudion of hy 

ineans of mdimn yJyverate. H. Bull. ('hem.-Zeit 
1916, 40 , 690. 

FiiEK fatty acids are fii-st removed as soap by 
liiluting 10 gmi.s. of the oil Avith light petroleum 
spirit to 100 e.c, in a cylinder, adding 10 c.c. of a 
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solution made bv mixir^ 20 c.c. of 50% caustic | 
potash solution with 240 c.c. of glycerin and 240 
of water, mixing the solutions by invertmg the 
cylinder several times, and allowing to stand over- 
night. The resulting soap solution thereby separ- 
ates completely, leaving a clear supernatant liquid 
which is free from water. Thirty c.c. of the upper 
layer is transferred by means of a pipette to a 
50 c.c. tube (2 cm. in width), 2 or 3 c.c. of 2-A 
sodium ethoxide {prepared by dissolving 23 grms- 
of sodium in absolute alcohol and diluting with 
alcohol to 500 c.c.) is added, the mixture made up 
to the 50 c.c. mark with light petroleum spirit, and 
the whole mixed and allowed to stand for some 
hours, .so that the precipitated monosodium 
glycerate may settle. The excess of alkali in 
2.5 c.c. of the clear solution is then titrated with 
Tv/10 hydrochloric acid, in presence of phenol- 
phthalein and at least as much neutral alcohol as 
*V/10 acid used, whilst the residue in the tube is 
mixed, transferred to a flask, the tube rinsed twice 
with 10 c.c. of alcohol, and the whole titiated 
at once with acid, preferably adding 5 c.c. cf 
N/2 hydrechloric acid and then finishing with A /lO 
acid as before. The difference between the volumes 
of acid (reckoned as iV/10) used in the two titra- 
tions, multiplied by the factor 0*0092, gives the 
weight of glvcerol in 3 gims. of oil. The end-point 
of the titration is sharp, and the method ls said 
to be both simple and accurate. — F. SoPN. 

Fate ; Uydroifettodon of in preifence nj mHallic 

nickel (lYid vickel oxid€fi. \V. Nonuann. Chem. 
Zeit., 1916, 40, 757— "59. 

Krdmaxn (this J.. 1915. 969) found that hydi-o- 
genation of fats was effected more rapidly in 
presence of unreduced nickel oxide than m that 
of the nickel previously reduced therefrom, 
whereas the author’.s experiments gave different 
results, nickel oxide acting catalytic-ally only after 
its reduction to metallic form (lliis J., 1915, 237). 
Comparative experiments with different oxides of 
nickel and the powdered metal reduced from them ! 
have shown that the activity of the various 1 
catalysts varies with the physical fonn of the | 
powders. In the case of some of them it was not ; 
possible to effect serviceable hydrogenation of 
the oil. In all cases, however, the action of the 
metal catalysts was superior to that of the oxides. 
Certain impurities in commercial oxides appear to 
have a verv unfavourable effect upon the hydro- 
genation. whereas the same impurities ha\ e little 
or no effect upon the metal catalysis previously 
reduced from the oxides. A slight addition of 
hydrochloric acid had no effect on the oxide 
catalyst but had a stimulating effect on a metal 
catalyst ; further additions had an injurious 
action on the oxide catalyst, and re<luced the 
activity of the metal catalyst to its original degree. 
Sodium chloride behaved in an analogous manner. 
Sulphurio acid in small quantities promoted the 
activity of both oxide and metal catalysts ; in 
larger propoition it had little effect upon the 
metal, but destroyed the increased activity of the 
oxide, “nie hydrogenation of oils may be effected 
as a technical process by means of metallic nickel 
mthout any earner. — C. A. M. 

Phyioaterol : M arcuitson-Schilling^s modification oj 

homer's method jor the detection of by pre- 

cipiialion iHth digitonin. A. Olig. Z. IJnters. 
Nahr. Geiiiissm.. 1911, 28, 129 — 138. J. CheniR 
Soc., 1916. 110, ii.. 499. (Compare this J.. 
1913, nis.) 

R?:sults of analyses of numerous mixtures of 
animal and \ egeta’bie fats showed that the melting 
point of the acetate, after the first or second 
crystallisation, almost always indicated whether 
phytosteryl acetate was present \vith the chol- 
Gsteryl acetate. The presence of paraffin and of 
certain waxy or resinous constituents of shea and 


mowrah fats did not interfere with the test. 
most cases it is sufficient to precipitate the eliol- 
esterol and phytosterol with digitonin directly 
from the fat ; previous sapomfication of the fat 
and precipitation with digitonin from the fatty 
acids is necessary only when direct precinitatioii 
from the fat yields an inconclusive result, but this 
seldom occurs in practice. 

Phytosterol in vegetable jais ; Determination of — 

M. Klostennann and H. Opitz. Z. Untei-s. 
Genussm.. 1914, 28, 138 — 145. J. Chem. 8oc, 
1916, 110, ii., 499. 

The quantity of phytosterol in vegetable oils 
varies from 0133% in the case of olive oil to 
0-549% in sesam^ oil ; in many of the vegetable 
oils a large proportion of the phytosterol is present 
in the form of its ester. In the detection of 
vegetable oils in animal fats it is therefore advisable 
to saponify the fat before the phytosterol and 
cholesterol* are precipitated with digitonin. since 
the latter precipitates the free alcohols only. If 
is pointe<l out that the quantity of phytosterol in 
a vegetable oil depends on the method by which 
the oil has been obtained from the seeds, etc, 

Detection oj Mlow and kijdrogemited fats in bniter 
fat. Amberger. -S'ec XIXa. 

Hydnocarpus venenata, (Saeriner : false chtul- 
moogra. Brill. See XX. 

Xni.-PAINTSj PIGMENTS; VARNISHES; 
RESINS. 

Colophony and ahieiic acid, G. Cohn. Clu'iii.- 
Zeit., 1910. 40, 791—792. 

Colophony when treated with strong ammonia is 
converted into a brown gelatinous mass, which 
dries to a solid resin readily soluble in water. Tlic 
solution behaves in exactly the ^me w'av as thal 
of the ammonium salts of artificial resin acicb 
(this J., 1916, 1025). It precipitates basic dyy- 
stuffs on the addition of acetic acid, and givys 
precipitates with alkaloids (morphine, etc.). 'Ike 
pale green copper salt is readily soluble in t-thoi. 
whilst it is practically insoluble in. methyl alrnlin) 
and in an excess of a*mmonia solution. By trcal- 
inent with ether it may be separated from another 
salt which is present in a proportion varying with 
the origin and age of the colophony, and which 
when decomposed with hydrochloric acid yickb 
an amorphous resin acid. On evaporating thy 
ethereal solution copper abietate is left. Thi.s is 
not decomposed by hydrochloric acid, even ou 
heating for a short time, but is readily decompused 
by the acid when ether is also present. Bases 
such as ammonia, piperidine, etc., art upon 
colophony in the presence of water, producing a 
gel, the consistency of which depends upon ih& 
proportion of base. An exces.s of liquefies 
the gel. Pure abietic acid may be l&pidl\' 
pared by gently heating 50 parts of white c.olophoiw 
with a mixture of 50 parts of pure methyl alrohot 
and <> to 7 parts of strong sulphuric acid on Ih'' 
water-bath, with frequent shaking and 
until a cry.staUine mass is obtained. Thi^ 
cooled, drained, tritiu-atcd with cold 
alcohol, and again separated. The resultiu^' 
abietic acid melts at 156'* to 162“ C., and 
further purified by recrj’stallisaMon from uietlbi 
alcohol. It behavfes towards ammonia 
colophony. On adding ammonia to its solmion 
in oil of turpentine the ammonium salt crystallise'' 
whilst the oil is gradually gelatinised, it 
precipitates with basic dyestuffs in the same 
as the aitiflcial resin acids. A sample of the pm 
acid heated at 160“ to 170“ C. left, on coolnig. * 
fused mass, which showed no tendency to re-cryHita 
lisation. Its sp.gr. was 1-072 (that ofthcongi" 
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^■hite colophony^ being 1-08), and it behaved 
towards ammonia, methyl alcohol, and strong 
sulphuric acid in t he same way as natural eolophonv. 
gv heating the fused abietic acid to about 200' C. 
^‘yellow colophony (sp.gr. 1-07) was obtained. 
There was no loss in weight during either heatiiig, 
go that no anhydride formation could have 
occurred. These results indicate that natural 
folophony must be regarded as a more or less 
impure vitreous modification of abietic acid. 

—a A. M. 

J?o{rtn The Id^ermann-Siorch eolmtr test for . 

p. E. Jameson. J Ind. Eng. Chem., 1910, 8,85o. 
Ii.vTTRi resin, like colophony, gives a deep violet* 
Tcd colour changing to brown with the Liebermann- 
^?torch reagent ; the colour is most intense nilli 
varieties having a milky core surrounded bv a 
nearly transparent shell, whilst in the varieties 
knowTi as “Swamp” or “Brown Kauri,” the 
colour to a great extent, masked by impurities. 
Following are the reactions given by some of the 
chief varnish resins with the Liebermann-Storch 
reagent : — amber and East India and black 
dammar r^ins, deep wine red changing to brown ; 
Manila, pontianac, and Borneo resins, dark- 
brown ; Batavia and Singapore dammar resins 
(recent), deep wine red colour which does not 
change on standing. Some specimens of Manila 
resin give a reaction similar to that of rosin. 
Contrary to the usual statements in text-books, 
cholesterol does not give a violet colour, but a 
deep blue colour, quickly changing to green. — A.S. 

Paten'K. 



hca^ with a metal (zinc or aluminium) capable 
of liberating hytli-ogen from alkalis ; part of the 
1 sulphur combined with, the rubber is thus con- 
verted into hydrogen sulphide and the rubber is 
depolyiueriscil. The emulsion is then treated with 
i-arbon dioxide, allowed to settle, and the super- 
natant solution of depolymerised rubber removed. 
The solvent is distmed off with steam under 
diminished pre&sure, and the residue is dried, 
mixed with a polymerising agent, e.g., about 5% 
of sodium, heatcil for about two days at 80° C., 
waished, and dried. — A. vS. 

Process of frealing textile materials [with rubber} 
and the article produced thereby. Eng. Pat. 
101,318. SeeV. 


I XV.-LEATHER ; BONE ; HORN ; GLUE. 

1 Skin ; liiockcmkal studies of . G. J. Rosen- 

thal. J. Amer. Leather Chem. Assoc., 1910, 11, 
4G3— 495. 

I Ax account of the chemistry of skin Is followed 
i by a description of experiments made on dogskin, 
i calfskin, and kid and cabretta skins, in order 
to ascertain what chemical changes take place 
j during the usual processes preliminary to tanning. 

, A dogskin was cut into piec'os corre.spondmg io 
\ butt, shoulder, and bellies, and the pieces dried 
in vacuo for eight hours at 55o_60°C. The skin 
was then ground to powder. .Small samples were 
treated with 10% brine at 37° C. until no further 
amount of coagulablc protein could bo obtained. 
The residue was wa.shed, and extracted under 


PhenoU and formaldehyde t Condemation product 1 

of and process of making same. J. W. j 

Aylsworth, East Orange, N.J.. As.signor to ; 
Condensite Oonipanv of Ameri<*a, Bloomfield, i 
N.J. U.ft. Pat tlGt.ni, Sept. 5, 1916. Date I 
of appl., June in, 1915. | 

PnEXor. is caused to interact with a compound ' 
containing a reactive methylene gioup, in pro- ] 
portions suitable to form an infusible prodiuA, 
under the influence of sulpliuric or other mineral ! 
acid, and when the reaction is partially complete, | 
a substance, such as barium carbonate, is added, | 
which is capable of forming an iiAsoluble, elec- 
trically insulating salt with the mineral acid, I 
Ihe quantity used being at least sufficient to com- 
bine with the whole of the acid present in the mass. , 

— J. F. B. 

Phenols and formaldehyde ; Condensation produH 

of . T. S. Wennagel, Hamburg, Assignor to 

Xaandooze Venuootschap Hollandsche Pixiteine 
Hraatschappij, Amsterdanj . U.S. Pat. 1,197,316, 
Sept. 5, 1910. Date of appl., July 30, 1915. 

A MIXTURE of phenol, aldehydes, and fatty or oily 
triglycerii^, with or without a quantity of resin 
pieferabl^ equal to the fatty or oily substan<;es. 
is treated witli double the amount of alkali re<iuired 
for the saponification of the triglycerides and of the 
resin, if present ; the water is distilled off. and the 
mass cast into moulds. — J. F. B. 


xiv.-india-rubber; gutta-percha. 


toluol with half-saturated lime water to remove 
mucins. Elasiin was removed by subsequent 
alkaline tryptic digestion, and the residue from 
this treatment was digested in a 6‘2% hydrochloric 
acid .solution of pepsin to remove collagen. The 
final residue was taken as keratin. This process 
wss carried out ivith fresh dogskin, and in the 
case of calfskin with (I) fresh skin, (2) skin after 
42 hours’ soaking, (3) and (4) skin after 24 and 6(1 
hours’ liming, (o) after 120 hours’ liming, then 
unhairing and washing, and (0) after bating. The 
(ompositioQ of both dogskin and calfskin was 
found to vary considerably in different portions 
of the skin. During the soaking to bating pro- 
ccs.ses it was found that the content in ooagul- 
able protein .steadily rises, elastin disappears 
during bating after a gradual decrease during 
liming, and both mucin and keratin are lost 
(luring liming. It is noticeable that there is much 
more mucin in the butt of calfskin than in the 
.shoulder or belly. Other experiments showed 
i that the ash content of the skin rose to a maximum 
at .stage (4) and then decreased almost to its 
original value. The experiment^ on kid and 
cahretia skins gave very similar resulte. Sections 
of skin wore cut at the abovo-menfioned stages 
and showed very distinct changes. In the case 
of calfskin the outer liorny layer was alTceted by 
the soaking, tl»e cell boundaries disappearing ; 
durii^i: liming the entir<^ epitiielial layer is des- 
troyed and the connective tissue loses its fibrillary 
structure; after hating, the corium alone Is left, 
with an occasional strand of connective dssue. 
Photographs of the sections are imluded in the 
paper, and a bibliography is appended. — F. 0. T. 


PATEXT 9 . 

V ulcanised rubber icaste ; Process for (he pariiftl 

separation of the combined sulphur in . W. 

Efich, Hamburg. Get- Pat. 293,496. Nov. 7, 1912. 
T(ik scrap rubber is treated with alkali to remove 
bee sulphur, then dissolved in a phenolic solvent 
the solution emulsified with the aid of an 
alkali. The emulsion is filtered, if necessary, and 


! Leather; [Determination of] total .mlphate.9 in . 

L. E. I^vi and A. C. Orthmann. J. Amer. 

Leather Cliem. .4ssoc., 1916, 11, 496—198. 
Lratiieu from which fat has been extracted is 
oxidised with a mixture of chromic and hydro- 
chloric acids, and sulphAte.s are estimated in the 
solution. The method Is .'ircurate and rapid. 

— F. C. T. 


D 
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Leaihers ; Wtar resiMatice of sole . L. Balder- 

ston. Jr Amer. I/eattoer Chem. Assoc., 1916, 11. 
498—500. 

Fukthbr experiments were carried out as prev- 
iously described (this J., 1D16, 935), except tWt 
the amount of friction was reduced, and the 
speed increased. It was found that the grain side 
of. leather o/fers more resistance than the desh 
side.^ — P, C. T, 

Chrome tanning liqitors ; Deiemiination of the 

basicity of . W. Appeliua and R. Schmidt. 

Ledertechn, Runds., 1916, 8, 85 — 86. Z. angew. 
Chem., 1916, 28 , Ref., 339. 

To determine the acid combined with chi'omium, 
the diluted solution is boiled with ^ely-dividcd 
cupric oxide, whereby the cluomium is precipitated 
and a quantity of copper corresponaing to the 
acid combined with cliromium is dissolved ; the 
dissolved copper is determined by the iodide 
method. The quantity of dissolved copper for 
100 gnus. OjOa is termed the “ copper value,” 
and the authom have constructs a table from 
5vhich the basicity coiTesponding to a given 
“ copper value ” may be read directly. — A. S. 

Patents. 

Hides; Process for removing hair from — — , O. 
^^aag, New York. XI.S. Pat. 1,197,519, Sept. 5, 
1916. Date of appl., Aug. 26, 1912 ; renewed 
Nov. 6, 1915. 

The hides are agitated at 95® F. (35® C.) with a 
solution containing 10 % of their weight of sodium 
sulphide at a density of about 1-5® B. (sp.gr. 
1 .o54).— J. F. B. 

Condensation prodiwts [Uinning agents'] from a- or 
^•naphikylaminemono- or disulphonic acids or 
miaiures of these acids, and formaldehyde ; PrC' 

paraiion of . Deutsch-Koloniale Gerb- und 

Farbstoif-Ges. m, b. H., Karlsruhe. Ger. Pat. 

293.041, June 20, 1913. 

Soluble tanning agents are obtained by con- 
densing formaldehyde ^vith a- or ^-naphthylaminc- 
mono* or disulphonic acids or their salts, or 
mixtures of these acids or salts, in presence of a 
quantity of concentrated sulphuric acid equal to 
from three to five times tiie quantity of the 
naphthylamine derivative. The products, unlike 
those described in Eng. Pat. 4648 of 1911 (this J., 
1912, 325), do not contain sulphur. — ^A. S. 

Condensation products [tanning agenls] from a- or fi- 
naphikol or their sulphonic acids ; Preparation 

of . Deutsch-Koloniale Gerb- und Farb- 

stoff-Ges. m. b. H., Karlsruhe. Ger. Pats, (a) 

293. 042, June 22, 1913, and (B)293,693,Oct.l,J913. 
(a) Soluble products which precipitate gelatin 
from neutral solutions and even from solutions 
containing sodium carbonate, are obtained by 
heating «- or j8-naphthol mixed with the calculated 
quantity or a slight excess of concentrated 
sulphuric acid, or «- or jS-naphtholsulphonic acids 
or their salts, alone or mixed with a small quantity 
of concentrated sulphuric acid, for a long time 
above 100® 0., op by treating naphtholsulphonic 
acids with phosphorus oxyemoride or analogous 
condensing agente at lower tempei-atores (up to 
100® C.), in some cases with addition of small 
quantities of concentrated sulphuric acid, and with 
exclusion of air or in a vacuum, (b) Products 
less soluble than those described above, but very 
effective as gelatin precipitants. are obtained by 
heatii^ naphtholsulphonic acids with excess of 
pho^horus oxychloride at a high temperature. 

— A.S. 

MeUwd of xcaterproofing the soles of footwear. Eng. 

Pat. 12,839. See V 


XVI.-5(MLS ; FEimUSERS. 

Soil ; Influence of harnyard [farn^ard] manure ana 
water upon the bactmal activities of the — — . j 
E. Greaves and E. G. Carter. J. Agric. 

1916, 6, 889— «26. 

The effects of measured quantities of farmyard 
manure and of in^ation water upon the bacterial 
activities of a light calcareous soil (Greenville 
Experiment Farm, Utah) were determined when 
the soil was potted and kept fallow, when falh.wed 
under field conditions, and when it was under 
com (maize) in the open. The bacterial numb. rs 
were estimated by counting the colonies whuh 
developed on a modified agar medium, the 
ammonifying power was determined by iriixins 
2 gnus, of dried blood with lOO-grm. portion^ Jf 
the soil, incubatii^ for 4 days, adding 250 c.o, of 
water, distilling off the ammonia with 2 griyi«. of 
magnesium oxide, and collecting it in .V lo 
sulphuric acid. The nitrifying power was found 
in a similar way except that the incubation per iod 
was 21 days, and, in addition to the water, 2 gini^j. 
of powdered lime was added and the whole shaken 
in a machine for 10 minutes, after which the 
nitrates in the clear liquid were determined by tlie 
aluminium reduction method. The nitKi^'en- 
fixing power was found by placing 5-grm. portiimj^ 
of the soil into 100 c.c. of Ashby’s solution, 
iucul)atiug for 18 days, and then determining the 
total nitrogen by Kjeldahl’s method. In the pnt 
experiments, the manme was applied at the rates 
of .5, 10, 15, 20, and 25 tons per acre, and the 
moistui'e content was kept at 12’5, 15, 17'5. JO, 
and 22-5% by weight. The bacterial nuiiihtr.v 
w'erc not greatly affected by the changing condi- 
tions, but from 10 tons of manure upwards they 
increased regularly. The optimum moisture v in- 
tent was 12-5%. The average temperatures of the 
manured and unmanured soils were practically 
the same, but soil containing 12*5% of moi^luiv 
averaged 1®C. higher than soil with 22*5%. Tljc 
ammonifying power was much influenced hy 
changes In the manurial and water contents : it 
increased re-gulaily with the amount of dung 
I applied and the greatest increase per ton of manuie 
j was observed in the soil receiving 5 tons. Am- 
! monitication w'as accelerated as the water applied 
inore^cd up to 20%. and the greatest effect uc:? 

I noted when the water \vas increased from IJ o 
'■ 15%, Increase of manui^e, even up lo 25 ti n;:;. 

I greiat-ly increased the amount of niti-iflcatiun, 

; which attained a maximum with 17-5% of watt-i. 
j The greatest increase per unit of manure P-ok 
place with the smallest application. A]thou<i'h 
the nitrogen-fixing power was but little affci tnl, 
it increased regularly up to 10 tons of maniu '' p> i‘ 
acre, and then decreased ; it also increased with 
the amount of irrigation water added. There was 
no evidence of denitrification. The plots {24 7 
ft.) of faUow field soil were treated with 5 and io 
ton-s of manure per acre, and with 5, 10, 20. 3h, 
and 40 inches of water at intervals between May 
and November, in addition to a rainfall of ab'iitt 
5 inches. The bacteria were at a maximum in 
plot receiving 15 tons of manure, and their 
number increased up to 20 inches of added wat*-!’. 
the gain beii^ most marked in the soil coniairiiii? 
the most manure. Taking the ammonifying P' 
of the unmanured and uniirigated plots as lOlP n- 
5 tons of manure gave 147%. and 15 tons cf 
188% : 10 inches of water 117 %. 20 inches 1(’>^ \ 
30 inches 108%, and 40 inches 108 %• 3 he 
great^t depressing effect of large quantitif? "i 
water was observed with 15 tons of manui^* 
Nitrification was stimulated by increasing 
manurial dressing, but depressed by incre-at^i*’^ 
the water supply. In the field esr^iimeDt? 
cropped plots, the bacterial population behavcti 
simifaily to that on the fallow land, but the nunihf^ 
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tne amounc ot uianure and also wi; Tu 
filter supply up to ^ inches- it was deposed 
j„ the sou receiving 40 mehea of water, 
ticiUar y m presence of J 5 tons of manure 
ritrifymg power was slighay less than in the 
fallow plots, but here again it appreciated ivith 
i„cr,»smg manunal dre^s ; iralao inTre^ed 
-- with the amount oF water added 
?s, especially on the plots 


^TCWiy wnn cue amount Of water added nn to 
aO inches, especiaUy on the plots recemng 15 to^ 
of manure. In general, the results shwed E 
the P^perty of a soil is cCw 

.d with its bactenal activitie.s. 


the erop-proauc^ property of a soil is clo^iv 

c.;»Ai.;='5SS:=“' i 


Mlution^Shv^fip 

chloride was’ absorlm/hf quantity added. Sodium 
than either J'*'® less readily 

the abZption XIT ^ ^"IPhnte, and 
rich loam ^ii +1 p^ibonate was greater in a 
=tte a^nSboE’r y, The carhom 
in the soil and ^ interchangeable 

the soU solution ‘Ij^ ?f base that enters 

snlt which nrevenS’i quantity of recoverable 
the carbonates. 0 

soil . H.. . . /o “t .the dry weight Of the 


-E. H. T. 

nSermi syOerii^oj^omr^Y^ 

a VV, M. Gibbs. J, Agrie. Res., 


Soil ; Bacteriological siudiee ot a - 

OOloteiMtct e\-f a , 


P. h. (Jainey anJ 
1916, 6, 953—975. 


THE bacterial activities of the Putnam sUt loom 
foU belonging to the Missouri Experiment StoE 
^he rabject of investigation during 1913 
and 1914. The cropping systems adopted on the 
/lO acre plots were : a fi-year rotation o^corn 
(maize), oats, wheat, clover, timothy, timothv“ 
lontmuous m^ize, continuous wheat, and con- 
tmnous timothy. Some of the plots received 
slaWe manure at the rate of 7 tons per aero and 

*'”‘1 rotation) wero 
dressed with sod^ium nitrate, potassium chloride 
and superphosphate. Analytical determinSiM 
ivcremade of ^e moisture content of the soils ^ 
tlie water-holding capacity, and ot the ammonify i2 
and nitrifying action on the nitrogen of 
i-ntton-seM meal. The bacterial counts, lEh 
were mane on Temple's agar, disclosed niarkS 
tWerences between the various plots. In tS 
absence of manure or fertiliser, &e orde?was 
timothy (gr^test number), rotation, maize, wh^t 
li e last two being nearly equal ; but in the presewe 
j( manure the order was nearly revers^ 
iiaize, wheat, timothy, rotation, the two first 
-esponding in a marked degree. The di^E 
1 rnpprng systems had no appreciable effect on the 
poivers of the soil, and there was no 
correlation between the latter and the bacterial 
lio™ goo'l «-ith the nitrifling 

? maize and wheat produced 

muiser, but tins i^-vver was considerablv increasBd 
with" »>«®“-i™®nts were prosent, jiaSSZh- 
The percentage increases ih 
line to the application of 
iT r “““”® “ 1914 were ; maize 217, wheat 
rotation 28; and the in- 
'vhearin3”roJ'*f ■ ®hcmicals were : 

much imiiE^'"" • The increases were verv 
m th„ calcium carbonate was added 

the lowest increases were 
» ete uSllf ? li! ^‘“■honate and soU amendment 
of caK “‘•'f • ■ Th® ®fl®®t of the addition 

differenced i^ mt™/® r " eliminating the 

itself cotfid nef *i Within the soil 

the lime ‘ he correlated with its effect on 
ne lime requirement. — E. H. T. 

^^tointhc sml; Bffect on plant groicth of 

Sooflehi ' ^®®.‘lle^ hi- W. Curtis, and C. S. 

otield. J, Agric. Res., 1916, 8, 857—869. 

of ilt 1“ attempt to reclaim a tract 

the tolerance of wheat seedlings 

Sdlphate oridiT*®’ h!®»®honate, chloride, 
sood in a tairlv ri°h i^®®® grown from 

P'as,s tuinb]^^ 1'’®'!“ contained in 

"1 ‘he addiftuiir m i®""<l*hat only a fraction 
ty digestion rocovered from the soil 

»nce iras ?jrj*** Tt®’’’ ‘hat the limit of toler- 
ootter detemiined by the amount of 


half '«;e Tro,;.?5 -‘-®hichEuctd"i:rr ’ 

O looi, a/d 0-35o:Upecib!^5'!"?®E.TV‘'*-^ 

Super^,„„, ; Terhno,ogicaM,„i rcoearrk 
1916. e; 59-m -^"“'‘liC'him.Appl., 

(■ontmrv^i'r'in’ P®®?®®!!®® »f superphospSe 

P®f ent"L"^%roX^’ pro^ 

*"**f!'®®s IS It present chiedy or solelv L^he 

other "^hind ^*i"“ superphosphate, ' on the 
othei hand, usually prepared with a restrictf^ 
qijantity of sulphuric aeid, the dihvdrate is prTs^ 
more frequently. Mono- and di-calcium S- 
phates occur u.suaUv only in the hydratS fora 
Tim o'n ®?hydrous ^Its are also sometimes present’ 

P‘'®P®®iifs of superphosphate depend 

chiefly on the amount of the hqnid phase which is 
aheays present. For analytical purposes the 
liquid phase is defined as the sum of the^ee wate? 
and the free phosphoric acid. To determine ^Se 
the siipeipho.spharo is extracted with cold 95“/ 

eiw'’ ;i washed with a littll 

ethe , dried for 1 hour at 80” C., and weighed- 
the loss of weight corresponds to the tree wato 
Ho“n In the alcoholic solu- 

H i <>'lntiou wiUi water, the phosphoric 
acid IS determined either volumetricaUv or gi-avi- 
metrically. Results obt.ained with numerous com- 
niercial sainples of superphosphate indicate that 
m general the best products in regard to dryness 
and friabrhty are those in which the liquid phase 
IS ies.<j than lo%; products containing 15 — 18% 
of liquid phase ai'e still dry and friable, those con- ' 
taming lb— 2o^o a-re slightly moist and cake 
when cc^ipi’ostf^d. whilst those containing more 
than L.» 0 of liquid phase are moist and readily 
L ® technic-al preparation of super- 
phosphate the first -stage consists in the reaction of 
sulphuric a^'id \s‘ith part of the tricalcium phosphate 
to form calcium .sulphate and phosphoric acid. In 
the second phase the free phosphoric acid reacts 
with a luiiher quantity of the tricalcium phos- 
phate; this reaction proceeds with appreciable 
velocity only jvbove 50^— OO'* C., and with sufficient 
velocity for technical purposes only at 70"’ — 80^ C, 
As the temperature of reaction increases, the 
amoimts of free water and of free phosphoric 
acid in the product also increase ; hence attempts 
to improve the physical rhameters of superphos- 
phate, by increasing tire temperature of reaction 
aie irrational. Tire best results will be obtained 
when the reaction temperature is from 80"* — 100 ^ C., 
and as the quantity and concentration of the 
sulphuric acitl used in pmctice may he regarded 
as fixed, tlie aim should be to maintain the desired 
temperature by valuation of other factors, such 
as the dissipation of heat duiing the process, the 
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total masB ot the system, the duration of the 
mixing process, and the quantity of water evapor- 
atedrc-O-, hy ventUation of the superphosphate 
dens. — A. S. 


JPhoapMes ; Causes that influence the aoliibUilg tn 
citric acid of sparinoly 
Ann nli Chim. Appl., 1916, 8, 119 — 131. 

Experiments on lines similar to those d^ribed 
previously (this J., 1916, 974) showed that the 
solubatty of the phosphoric acid of nuucra) 
phosptotes in 2% citric acid is diminished m pre- 
sence of sodium silicate or magnesium sihcate, 
but increases in presence of ferreus sulphate or 
manganous sulphate in proportion to the con- 
centration of the latter. In presence of terric 
sulphate, ferric chloride, or alumim^ sulphare, 
the solubUity increases more rapidly than the 
concentration of the added salts. In explanation 
of this it is considered that in addition to the 
effect of the salts on the equilibrium betwMn 
phosphoric acid and citric acid, to which the 
action of ferrous and manganous salts is hue, 
ferric ions and aluminium ions form complex 
eitrophosphates. In basic slag there are present 
secondary constituents which on the one hand 
diminish the citric acid solubiUty, c.y., hme, 
silicates, etc., and others, such as sulphates, 
aluminium, and iron, which increase the ^iubiUty. 
It is considered that the pliosphonc acid of basic 
slag is present as tricalcium phosphate and tMt 
its relatively high solubility in citnc acid is due 
principally to the effect of the alumimum and 
ferric ions present. From this it follows^ that the 
ditterence in price between the phosphonc acid of 
basic slag and of mineral phosphat-es is not pistih^ 
and that the Wagner citric acid test cannot be 
considered satisfactory as it does not take inw 
Account the influence of secondary constituents 
on the solubility of the phosphoric acid. 
also Robertson, this J., 1914, 9; 217; 

Collins and Hall, this J., 1915, 526.)— A. S. 


Roaic slag ; The citric sohibility of . J- Board 

Agile., 1916, 23, 540 — 540. 

From 1911 to 1913, experiments were conducted 
at five German experimental stations in order to 
study the relation between soil fcrt.ility and the 
content of total phosphoric acid and of citnc 
soluble phosphoric acid in basic slag. At Bremen, 
pot experiments on mustard and rye, grown in 
sandy and “ low ” moor soils, showed that the 
manurial value of the slag was different for 
different soils, but tliat the citric solubility test 
gave a very fair indication of it, provided that the 
fineness did not fall below certain limits. In the 
Bromberg experiments, mustard and oats followed 
by mustard were ^wn in a loam very deficient 
in phosphoric acid. It was found that the 
fertilising value of the slag depended not only 
upon the total PjOa-conteat but was intimately 
connected with the citric solubility. The results 
at Halle, where rye, oats, and mustard were grown 
in a soil of 90% sand and 10% loam, indicated 
that the crop yields were independent of the 
fineness and alkalinity of the sla^, but 
probably influenced by the citric solubility^ 
Harleshausen tests gave unfavourable result, 
probably owing to the nature of the soils used. 
At Mdckem, barley and peas were grown in a 
quartz soil, with and without added lime or 
gypsum, and in a sand containing a little lime 
but no humus. The crops of total dry matter 
showed that the citric acid test was a better inde^ 
of manurial value than the total P205-content. 
The manurial effects varied most with the cultiva- 
tion and the experimental conditions, ^ but to a 
lesser extent with the nature of the soil and the 
crop. The general conclusion reached was that 
there were no grounds for altering the usual 
methods of evaluating basic slags. — E. H. T. 


Calcium cyanamidef Amlysis of crude- . g 

Trunii^r. Schweiz. Ver. anal. Chem., Mav 
and 2^ 1910. CSiem.-Zeit., 1916, 40, 812— 813^ 
(See also this X, 1916, 647.) 

A SLIGHT alteration is to be made in the method 
previouslv described : the cyanamide should be 
precipitated with neutral silver nitrate and the 
ammonia added afterwards. For the present, the 
dicyandiamide may be determined indirectly bv 
the slmnltaneouB precipitation of cyanauude aoj 
dicyandiamide with silver nitrate and 2% pofas- 
slum hydroxide solution and subsequent deter, 
miuation of the nitrogen in tho precipitate bj 
Kjeldahl’s method. The determination ot upej 
has not been deeply studied because it is not yet 
certain whether that substance is present. Caro’s 
method (this J., 1911, 23) could not give accurate 
results, because the prolonged heating with alkali 
to drive off the ammonia would cause losses not 
only of dicyandiamide but also of urea if present. 
Determinations of the insoluble nitrogen in the 
residue from the extraction of the crude material 
with water and dilute nitric acid showed an 
average of 1% ; in a few cases 2% was fouLid, 
Agricultural experiments •with calcium cyanamide 
on oats confirmed its favourable effects ; witli the 
exception of a single sample rich in diCTan^ainide, 
an increased yield was recoided. The injuiicu.i 
influence of considerable quantities of this sub- 
stance was shown at an early stage but could be 
largely inhibited by the simultaneous application 
of a readily asshnilahlo nitrogen compound. In 
considering the unfavourable influence of the 
dicyandiamide, its great stability in the soil must 
be taken into account ; nitrifleation had not taken 
place after a period of two months. Sccondaiy 
Sl-effects were observed in the case of oats oven 
in the second year ; on the other hand calcium 
cyanamide which had lain for a long time on the 
moist ground had lost much of its valuable pie- 
perties. Vegetation experiments with urea &nJ 
urea nitrate showed excellent results with oats 
With winter wheat a top dressing of calciua 
cyanamide and urea showed the great value o. 
urea used in this form. — J. F. B. 

“ Marine kainit,’* U.S. Com. Hep., Sept. 2.1, 1916 
A POTASH fertiliser, called “ marine kainil,’’ am 
containing about 12% of potash, is now beinj 
produced in Spain from the mother liquors troo 
the manufacture of sea-salt. After a prelmimar 
evaporation of the liquors to remove a part or th 
salts, the residual liquor is evaporated to drynes 
The product is said to be superior in many respet s 
to ordinary kainit, particularly on account ot its 
hygroscopic properties. 


Patents. 

Fertiliser ; An improved [from ariii'flfri 

sereaye sludge}. (I. J. Fowler and Q. Jlumiori, 
Manchester. Eng. Pat. 8397, June 7, 191o. 
The solid residue obtained from sludge froir 
sewage purified hv forcing air through it, is 
and dried at a temperature not exceeding lUt v 
as a rule, and then rendered bacteriallv aranj 
by the addition of about 5—10% of its tam 
fresh activated sludge. Alternatively, the he™ ” 
may be carried out at 60“ — 70“ C. for from 1- 
48 houre, in which case the contained m"™ ’ 
seeds, etc., are lulled, but suflicient hcnciice 
bacteria are left to revivify the fertiliser ana 
to become bacterially active in a short time. , 
this J., 1910, 552, 647.)— E. H. T. 

Fertiliaera ; Manufacture of D- 

Edgeworth, Pft. Pat. 1,196,889, Sep ■ 

1916, Date of |pph. Mar. 11, 1910. 

Finely divided coal is mixed wUii “ 


piNELY amaea coai is uiiieu ' i im' 

lalt water,” the mixture hea^ f/'least 

?regaat^ with sprits, is incoiiyated witti ^ 


Vol 


XXXV., No. 20] Cl. Xm-aCGAKS i STARCHES n „ 

INDUSTRIES. IO75 


an equal quantity of finely divided clay, and the 
product allowed to ago.— P. Sodn. 

ferlil!fr formed by ihe addilion of ammoniuo, 

sulphate and p^ephato to ealeium cyaZTidT 
(Old pr^eea of making same. P. S WaSiri^’ 
Nashv^e. Tem. A^ignor to American Cva™: 
amia Co. U.S. Pat. 1,196,910» Scot «» iqi« 
Date of appl., Nov. 17, 1914. P ■ 

CoJDiEKCiAL calcium cyanamide is mixed with 
ammonium sulphate and sufficient acid fertihscr 
material, e.g., acid phosphate, added to prevent 
the escape of ammonia. — P. Sodn. prevent 

FddspaT, feldspathw rock and other potash-bearino 

silicate rocks ; i^ocem for treatinq for ud 

a fertilacr, or for further treaiimnl by mmk 

^idefor^ recovery of potash and alumina C W 
Drury, Kmgston, Ontario. Eng Pat 
Xov. 2, 1915. Under Int. Conv.,®bec 19?!’ 
See U.S. Pat. 1,150,815 of 1915 ; this J., 1915, 973. 

Citrate-Mle phosphate; Manufacture of 

S. B. Newberry, Cleveland, Ohio U.S A '' 

Pat. 16,558, Nov. 23, 1915. ’ ^ 

his J., 191^6, 133. (Reference ts directed, in pur- 
iuance of Sect. 7, Sub-.sect. 4, of the Patents and 
lesigtis Act, 1907, to Eng. Pats. 13 890 13 891 
!9,044, and 19,045 of lOuT) ’ ’ 


XVII.— SUGARS J STARCHES ; GUMS. 

lane si^ar f^lory ; Relative purity of raw and 
chnfM juic^ and of syrups in the —. U 
PeUet. Int. Sugar J., 1916, 18, 420—421. 

lfKi.NO evaporation of clarified juices there is no 
estruction of reducing sugam but rather a shvl^t 
icrease, ^peciaUy during anv stopplgro? diminu- 
on in the rate of opeFating. fheTy^lip mreK- 
itoins the purity of the clarified jutee? f o^ a 
itisfactory comparison it ts necessary to take 
imeroua and regular samples and bring the 
i"lysi.!°-x 3®““® <iiIution as the juice before 

Smrs; Predpitalion of reducing by basic 

lead acetate. N. Deerr. Int, Sugar J., 1916, 


lead acet'Ole. 

402—404. 

iflioTnunL*'?!.'' ’’5' (this J., 

faciihed ’ n- i^^n ^ experiment 

i ad^Vn wP"’ that when basic lea<l acetate 
sodl miitl, f 9* s^gar containing 
Sr in ^ “ ®®'’®><ierable proportion of the 

•fora’wHh I®®®r “"®,than one-lialf, is carried 
« precipitate, and addition of an 

ucess ot sodium sulphate does not redissolve 
qnantd^T'^f^ removed from solution can be 
fate with rihif by treating the precipi- 

of tl^ acid f IPburtc acid, the reaucing powS^ 
from the 9*^ of the original filtrate 

Sof together equal to 

veision nf 9 solution employed. Con- 

bv T>Z! ‘uto glutose, as suggested 

post rrtn’n occur on proion|& ex- 

ts Imf ^ acetate even at low tempera- 

«P0.i.re wls avoid\1-E ^xp^hnents prolonged 

tolrtmfion of -during alcoholic 

eCs and^“n’ 274—276. (See also 

S8 and ToUens, this J., 1912, 198.) 

riloslf mixtures of arabinose or 

P^rt or MrL sugars, a considerable 

‘’'*omposId^-n*»L'^^° ® . pentose may be 

*WAil amonnc* course of a few days if only a 
mount of yeast is present. When it is 


in order to'^detcTmine'^th*'^^'^ sugars completely 
reduction, a reUttecte Pe"tose by copper- 
’Should he usfvl «n y t amount of yeafit 

before the pentose j’‘‘b^®™entation is completed 
author found appreciably attacked. The 

solution coXiffinv ^ “bee of a 

1 or 2 grms of grms. of beet molas.se.s and 

gmrs. oT^rilh ” fermented with 50 

is practically coniT,rc?o’“*®’oHbi®'‘®*’ fermentation 
decomposition of nentese'^ i^^ 'without any 
pentose renmin^ «?’ hours no 

which ferments more ™ i^asses, 

some destruction of neni'^ ^ **®®* molasses, 

24honm, and Ris adv‘^^s»f?“e ‘’T'’’® ®™'' ™bhin 
tion after 6 or 12 hon,i^*'’l?i^°4l*®? fermenta- 
tains a little unfermenll’i '’‘^® **'® eon- 

of the fermentiuT .The composition 

feimentahle “gL‘l/;^’’i‘iv“9®«"Uy as regards 
siderablv the rate nf®d^c to influence very con- 
yeast. Applying these pentoses by 

of molaases, ihe^author tou7d 'that w" 
contains no apureciaWe ^ ^ molasses 

and cane molasses conte^in? e pentoses, 

(probably the glutose ^ reducing substance 
unlike pentoses if Ekenstein) which, 

conditions. .J. H L ermentable under any 

xTlII. Sherman and Punnett. sd 

P.4TE.VTS. 

^"fd^tnZt i/f!!! Z 

Utah. U.i Pat. Iri9.5 044':°1^ri5''f916’ 
Bate of appl., Feb. 9, 1916. ® 

The juire enters a closed 
receptacle forming a gas 
chamber provided with an in- 
let for the treating gas and 
means for receiving and 
conveying the incoming liquid 
ami gas, including a hollow 
(runcated inverted cone, 2. 
and a juice injector, 1, directly 
dLschargirig into the cone and 
provided with a noz/.le end 
having a number of tapering 
jet orifices formed so as to 
direct the injected juice in the 
form of a wall of jets having 
a central open zone. — J.F.B. 


Preparation of phospkork avid esters of carboki/drates 
Ger. Pat. 292,817. See XX. 


XVin.-FERMENTATI0N INDUSTRIES. 

Amylases; Products of (he nciion of certain 

iipoH sohtble starch, with special reference to the. 
formaiioH of dextrose. H. C. Sherman and P. W. 
Punnett. J. Amer. Chem. Soc., 1916, ^ 
1877— 1885. 

Both pancreatic and malt amylases, even when 
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highly purified, may produce small quantities of 
dextrose in the hydrolysis of starch, but under 
the conditions which obtein in the determination of 
diastatic power the dextrose formed is not sufficient j 
to affe^ the results appreciably. Takadiastase, 
purified beyond the commercial condition, forms 
rather larger quantities of dextrose than the other 
amylases. In the hydrolysis of soluble starch 
with any of the three kinds of amylase, at 40® C., ! 
considerable amounts of dextrin remain even after | 
40 — 50 times as loi^ as is required for the dis- 
%ppea|ance of the st^h-iodine reaction, and about 
1 % of the “ soluble ” starcli is left as a very finely 
divided insoluble residue difficult to filter. — J. H. L- 

Siarch as attbairaie far enzyme action ; Experiments ' 

upon . H. C. Sherman and J. C. Baker. 

J. Amer. Chem. Soc., 1916, 38 , 1885—1904. 

The authors studied the action of different 
amylases on the two constituents of starch, «- | 
amylose (amylopectin) and /S-amylose, separated ' 
from each other by centrifuging potato>starch I 
paste containing a trace of sodium chloride. 
The conversions were carried out at 40“ C. and 
continued for 24 hours, low concentrations of 
enzyme being employed. Pancreatic amylase, 
both in commercial and in higlily purified form, 
produced maltose more rapidly from than from I 
o-amylose, and in both cases the substrate ceased 
to give the iodine reaction when about 35—50% | 
of the theoretical quantity of maltose had been I 
formed. The amylase of As-^ergillus oryzoe (purified 
takadiastasc) hydrolysed Lintncr's soluble starch, ; 
starch gelatinised in an autoclave, and ^-amylose, i 
at about equal rates ; it hydrolysed j^-amylose 
somewhat more rapidly but its action was not 
so well sustained as that of other amylases. The 
iodine reaction was lost when only 20-^0% of the | 
theoretical amount of maltose had been formed. 
Purified malt amylase produced maltose more 
rapidly from a- than from ^^amylose during 
the earlier stages, but the rate of production from 
the former soon fell off whilst that from the latter 
was remarkably well sustained. The iodine test 
gave negative results only when 65 — 80% of the 
theoretical amount of maltose had been fonued. 
in • the case of Llntner’s soluble starch, auto- 
claved starch, or a-amylosc, and only when 
85 — 95 % had been formed in the’case of /3-amylosc. 
The “ delayed iodine end-point ” appears to 
be characteristic of conversions effected by purified 
malt amylase, whether upon a- or /3-amyIo.se. 
With /9-amylose as substrate, the amylase of 
Aspergillus oryzm catalyses the earlier stages of 
conversion more than the later stages ; the con- 
verse applies to malt amylase, whilst pancreatic 
amylase is intermediate. With a-amylose all the 
amylaaes show a more pronounc^ catalytic 
effect in the earlier than in the later stages. 
Starch pastes made at low* temperatures (65° — 
80° C.), autoclaved starch, and Lintner’s soluble 
starch, all resemble a- rather than jS-amylose 
in their behaviour as substrate towards all three 
amylases, doubtless because a-amylose is the 
chief component of all these forms* of starch. 

— J. H. h. 

Yeast jermentation ; Influence of catalysts {alkaloids, 

dyes, etc.) on . R. Somogvi. Int. Zeits. 

Phys.-Chem. Biol., 1916. 2, 416-^29. J. Chem. 
Soc., 1910, 110, L, 619—620. 

SmjlLL amounts of quinine anrl atropine accelerate 
the powth of yeast, whilst larger quantities 
inhibit it. With cocaine and pilocarpine, on the 
contrary, small amounts inhibit whO^ larger 
quantities have an accelerating influence on the 
fermentation (comrare Traube and Onodera, 
this J., 1915, 510). Basic dyes, such as Malachite 
Green and Methylene Blue, exert a toxic action 
on the yeast-eells when present in moderate con- 


centration. When, however, only a trace 
Methylene Blue is added, the activity of the vea f 
appears to be enhanced and fermentation 
accelerated. Most of the acid dyes examined rl J 
not materially influence the rate of ferment atid^ 
even when present in considerable amounts. 

Sulphur in wine; States of combination oj-^ 
and their determination. W. I. Baragiola"^ 
O. SchuppU. Z. Unters. Nahr. Genussm iQi- 
29, 193—221. J. Chem. Soc., 1918, 110, ii',, 4ss 
Sulphur mcups in wine principally as inor<?anic 
and oiganic sulphates ; free and combined* sul 
phurous acid, and “ neutral " sulphur (sometime^ 
called protein sulphur), are also present. A 
quantity of free ^phur (partly colloidal) ig 
in some wines. Ino^anic sulphuric acid k 
estunated by precipitation in the cold with barum^ 
chloride in an atmosphere of carbon dioxide' 
the organic sulphuric acid is estimated by heatinti 
the filtrate from the barium sulphate precipitate^ 
Von der Heide’s method (see this J., 1911, 5(jtij 
is trustworthy fop the eOTimation of the total 
sulphuric acid. The total sulphurous acid is 
estimated by distillation in the presence of phos- 
phoric acid, whilst Mathieu and Billon’s method 
(this J., 1902, 1247) may be used for the estimation 
of the combined sulphurous acid. For the estima- 
tion of total sulphur the wine is treated with sodinui 
carbonate and hydrogen peroxide, evaporateil 
to dryness, the residue mixed with polassiuin 
nitrate, and ignited ; the sulphate in the ash 
is then estimated gravimetrically. “ Xcutral " 
sulphur is estimated by boiling the wine T^iih 
! hydrochloric acid to expel snlphur dioxide, pw- 
i cipitating the sulphuric acid with barium chlondp, 
i oxidisb^ the filtrate from the barium .sulphate 
! with nitric acid, and precipitating the resultirii; 

I sulphuric acid with barium chloride. 

Methyl alcohol ; Detection of by Deni§h' 

method. E. Salkowski. Z. Unters, Xab. 
(^nussm., 1914, 2B, 225 — 236. J. Chem. 8of.. 
1916, 110, ii., 408. 

It has been found that many different ab'oliolic 
liquids yield a distillate which gives a reaftioii 
indicating the presence of methyl alcohol when 
tested by Denig^’ method (this J., 1910, 
Even when the distillate has been re-distillnl 
before being tested, the result is not conclusive, 
A feeble reaction may be due to the presence of 
glycerol, but a strong reaction may be taken as 
indicating the presence of methyl alcohol, though 
confirmatory tests should always be applied. 

Fermentation Jaciic acid ; A study of the simo- 

isomerism of a . S. J. Thomas. J. Ind. Kk 

Chem., 1916, 8, 821—823. 

Matzoon is an Armenian soured milk product 
prepared from cow’s milk by the aid of a “ starlcv 
containing a bacillus of the B, bulgarkus group! 
resembling B. caticasicus (Flugge), Strepiococ(\\i 
keflCf Kuntze (a member of the Str. lebenis group)' 
and Saccharomyces kefir. The lactic acid prodiiceii 
by Matzoon in a synthetic culture medium 'vas 
found to be optic^ly inactive but could 
resolved into the active modifications by fractional 
crystallisation of the strychnine salts.— A. S. 

Total destruction of pentoses during alcoholic 
mentation. Pellet. See XVIT. 

Biochemical synthesis of a-propyl-d-fjalaclosidf 
means of an enzyme contained m air-dHed botm^ 
fermentation beer yeast. Bourquelot and AuW, ' 
See XX, 

Patent. 

PreparaiUm of phosphoric acid esters of 
hydrates, Ger. Pat. 292,817. See XA. 
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XIXA.-F00DS. 

; Proar€S8ive oxidation of cdld-slorago ~ . i 

p. 0. Dyer. J- Agric. Res., 1916, 6, 027 — 951. ^ 

Tub air contained in various sanaples of cold- ■ 
torage butter was extracted and the carbon 
dioxide and oxygen contents determined, and 
»t the same time the chemical characters of the i 
extracted butter tats were in many cases .ilso ■ 
determined. The butter samples were placed in 
-oeiiial tubes (9xl| in.) with widened necks to 
°arry a rubber bung fitted with a glass stop-cock, 
and the space between the butter and the bung 
H-as filled with pure paraffin oil. The air contained 
in a pasteurised sweet-cream butter containing 
bacteria and prepared from cream of acidity O U % 

(as lactic acid ), underwent little or no change during 
(j 'months at 0’ F. ( - 18° C.), nor did the butter- 
milk made from the same cream. The composition 
of the air in the butter changed considerably when 
the temperatui'e was 32° F. (0°C.), the oxygen 
diminishjng and the carbon dioxide increasing 
nrogressively.aiid at room temperature this change 
was more marked. The air enclosed in butter made 
from sweet cream of acidity 0'25%, and churned 
immediately after the addition of 15% of a com- 
mercial starter, remained unchanged for 7 months 
at O’F., but that from similar butter prepared 
with the addition of lactic acid suffered a progress- 
ive lo.ss of both oxygen and carbon dioxide, the 
decreases being accentuated at 32° F., and the 
taste becoming unpleasant after 3 months. Butter- 
milk, from butter prepared similarly, lost all its 
enclosed oxygen in 26 days when it was expowd 
to a very large and confined surface of air ; 
tlvo carbon dioxide rose from 2-37% to 34% in the 
same time, but thereafter began to duninlsh. To 
investigate the oxidation of pure butter fat, the 
Utter wa.s separated and washed practically free ■ 
from non-fatty con.stituents, and then stored 
for several months at 0° F. The samples showed 
no deterioration even after 18 months, and the 
chemical analyses, performed after 4 monUis, ; 
showed tliat no oxidation had oecuired. The 
confined air, however, showed a slight progressive 
ini'rea.se of carbon dio.xide, which bore no relation , 
to the oxygen content. Stored at 32 F., and 
exposed to a large surface of air, the fat underwent 
a slight oxidation. To ascertain if the changes m 
whole Ijutter were due to its non-fatty constituent^ 
samples made from pasteurised cream and ripcnrf 
ivith a pure culture were fa) washed until the 
wash water was just clear, (b) more tlioroughly 
washed, and {(*) Ifft iinwaahBd. Tho kipping 
qualities at O'F. of tFe two former were the same, 
as were also the chemical characters of the hotter 
fats, and hence no cheinical changes hud occurred. 
The carbon dioxide enclosed in (a) 
grf?fltly in the secemd to third month, and then the 
decreased percentage remained fairly constant ; 
that in (ii) rose to a maximum after 3 months and 
then remained ct»nstant- Tn both samples, the 
oxy'geii content was different at ea‘'h stage but it 
diminished regularly in both. J^mple (c) was 
prepared similarly but from a , 

cream, and it c«»ntained more buUcrmilk. Altlvmgh 
the fab did not change during storage at 0 lor 
0 montlis, the confined air became very dilTerent 
^■<'111 that in (a) and (b): the carbon dioxide 
was at a maxiiniun after 3 months, when a charac- 
terLstic “ off flavour ” developed, and after » 
niontlia the oxygen content was reduced nearly 
to zero. The general cwiclusions arrived at M ere : 
Undesirable flavours in cold-storage butter aw not 
due to oxidation of Cat, but to a chemical cliange 
in one or more of the non-fatty ii^redients ; the 
extent of the change is proport«»aI to the ancuty 
the cream from which the butter made ; 
the aiaoiittt of confined carbon dioxide » prouablv 
related to the quantity of buttermilk present, amt 


this amount may increase to a maximum and then 
decrease progressively. — E. H. T. 

Tallow and hydrogemied fats in hitter fat ; Detection 

of- . K. Aniberger. Z. Unters. Nahr. 

Genussm., 1916. 31,297 — 308. Z. angew. Them., 
1916, 29, lief., 411. 

Tub method depends upon the different solubility 
in ether of the glycerides of butter fat and of fate 
containing tristearin or ^-palmitodistearin. 31 
; grais. of the clear melted fat .at 40*^ — 50'’ C. is 
placed in a warm 400 c.c. flask, which is then 
j filled with ether, cIosk^I with a cork, shaken 

■ vigorously, and placed in a water-bath. After 
1 hour it is again shaken, replaced in the water- 

• l>ath Oh* another hour, and shaken again. If there 
, Is no appreciable precipitate the butter fat con- 
^ tains less than 12^0 of tallow or the like. If a 
; precipitate is present, it is colle<’ted on a filter, 

washed with 3 — 4 c.c. of ether containing 20 % of 
alcohol, and weighed ; if the weight amounts to 

■ 0-4 gnu. or mcm the Imtter-fat is adulterated 
! with a considerable proportion (15% or more) 

of tallow or the like.— A. S. 

! Rennet ; Experiments on the preparation of h/me 

made A. Todd and E. C. V. Cornish. J. 

Board Agric., 1916, 23, 549 — 555. 

; The rennet prepared from the dried veils of calves 
i was of no praeti(^al value, but that made from fresli 

• veils, although only half as active os the com- 
mercial extract, was of good quality and could be 
kept in t^od condition for at least six weeks in 

: presence of a preservativ'e. After splitting and 
emptying the veils, the skins were trimmed and 
washed well with cold svater. They were then put 
' into brine contAining boric acid, and after 8 we^’ 

1 immersion (for veils froin milk-fed calves) were ' 
I transferred ivith the liquid on to cheese-cloths, 

; which were pj*essed by hand and drained for 
.seveml hours. The veils were then removed, the 
<?loths pressed in a root press, and the liquid 
filtered sevei-al times through cotton wool. 
Appai'ently there was no advantage to be gained 
bv using veils from very young calves, or by 
using sand, kieselguhr, or other filtering medium 
in addithm to or in place of cotton wool. Prepared 
as above, the cost per gallon was about os. at 
current prices : that of commercial rennet is about 
28s. It is not knoivn if the coagulating property 
of the extract is due to rennet or to pepsin.— E. ff.T. 

Pofaio starch ; C'olormeiric method for the detection 

fff . G. Bhmck. Z. Unters. Nahr. Gemissm., 

1915, 29, 246 — 247. J. Chem. Soc., 1916, 110, 
iL, 500- 

The presence of potato starch in flour may )>e 
detected by treating a portion of the latter on a 
microscope slide with a drop of water, drying il, 
adding a drop of a solution of the dyestuff, “ meta- 
chrome red G Agfa,” washing off the excess of 
dvestuff, and then examining the slide under the 
inicroscope. Potato starch and cell tissues are 
c.oloured a bright golden yellow, whilst cereal 
stw-hes ai-e not coloured. The dye solution is 
pi'cpared bv cooling a solution of the sul)stan( e 
in 30®; alwhol. saturated at the boiling point, 
filtering, and diluting the filtrate with one-quarter 
of its volume of water. In presence of acids the 
dve coloui*f 5 wheat starch as well as potato starch ; 
hence in applying the test to bread, it is nec^wy 
to treat a small quantity of the crumb wnth dilute 
alkali solution, and then wash it thoroughly, before 
adding the dye. 

Soyn beam; SalkyUc acid reaetion of — ■ H. 0. 

Brill. Philippine J- feci., 1916, 11, 81 — 89. 
SOSIE varieties of soya beans, particularly those 
^wn in Japan, contain a substance which « 
Sahle in aMiol ami ether, volatile in steam. 
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erystallisable, and yields a violet coloration with 
ferric chloride in acid solution. The substance, 
which is probably Brand’s maltol (this J., 1894, 
896 ; 1895, 378), does not give a reaction with 
Jorissen’s test for salicylic acid (a red coloration 
when the solution is heated with potassium" 
nitrite, acetic acid, and a trace of copper sulphate). 
It appears to be formed by enzymic action in the 
beans. (See also Sherman, this J., 1910, 230 : 
Backe, ibid., 447, 070.)— W. P. S. 

Tin in canned foodi. W. D. Bigelow. J. Ind. Eng. 

Chem., 1916, 8, 813—815. 

The tin present in canned foods is largely and some- 
times chiefly present in an insoluble form. Appar- 
ently the organic acids present in the foods 
dissolve tin from the container, and the tin com- 
pounds are subseq^uently hydrolysed in contact 
with the food, with separation of the tin in an 
insoluble form and liberation of acid. The hydro- 
lysis is greater with non-acid or slightly acid foods 
than with acid fruits, but in both cases a con- 
siderable proportion of the soluble tin salts is 
carried within the solid particles of food before 
being hydrolysed. The proportions of tin (mgrms. 
Sn per kilo.) in the liquor and in the drained 
solids of various kinds of canned foods was found 
to be as follows : — cranberries, 33, 254 ; rasp- 
berries, 39, 294 ; cherries, 52, 163 ; peaches, 86, 
251 i pears, 99, 151 ; plums, 43, 180 ; shrimps, 
67, 381 ; spinach, 35, 131 ; asparagus, 200—252, 
322 — 554 ; Lima beans, 40 — 46, 99 — 254 ; string 
beans, 63—132', 169 — 658 ; wax beans, 39 — 88, 
143 — 616. The relative proportion of the tin in 
the drained solids increases with the age of the 
sample. (Compare Buchanan and Schryver, this J., 
1909, 322.)— A. S. 

Ipel, a coffee substitute ; Leuemna glauca (Lin- 
nceits) Bentham. II. C. Brill. Philippine J. Sci., 
1916, 11(A), 101—104. 

IPEL-IPEL is a leguminous shrub growing widely 
in the Philippine Islands, the seeds of which are 
used there as a substitute for coffee. The roasted 
a,nd ground seeds and their inhision have an aroma 
like that of coffee. The infusion appears brown 
by direct light and has a deep green fluorescence 
by reflected light. It gives a violet colour but no 
precipitate with ferric chloride, and reduces 
Fehling’s solution after first acidifying with 
hydrochloric acid. The addition of copper acetate 
produces a green colour and a greenish-brown 
gelatinous precipitate, and lead acetate produces ! 
a yellow gelatinous precipitate. Tlie infusion is ! 
slightly acid to litmus and gelatinises albumin. 
The specific gravity of a 10% decoction is 1'0068 
and the content of dissolved soUds 24-4%. 
Analyses of the raw and roasted seeds gave I 
respectively: Moisture 14-80 and 813, fat 8-68 
and 6'93, nitrogen 6-42 and 5-21, sucrose traces, 
nitrogen-free material other than fibre 9-78 and 
1611, crude fibre 22-29 and 22-18, ash 4-20 and 
4-37%. The constants of the oil from the raw 
and roasted seeds age: nn =1-467 and 1-469, 
saponification value 196-2 and 190-7. — J. H. J. 

Study of the stereoisomerism of a fermentation tactic 
acid. Thomas. See XVIII. 

Patents. 

Foods ; Method of canning . P. Hugh, New 

York. Eng. Pat. 12,440, Aug. 30, 1915. Under 
Int, Conv., Sept. 30, 1914. 

Foods such as fruits, vegetables, meat, and fish, 
are_ placed in bags made of wateiproof paper, 
which are loosely closed with wooden clamps. 
The filled bara are then placed in tins, water is 
added to fill the space between the bag and the tin, 
and the whole is subjected to a sterilising operation, 
during which the wooden clamps sweU and close 


the bags ti^tly; the tins are then sealed bo, 
metically. The paper prevents the food coming 
into contact with the metal. — W. P. S. 


Food for the feeding of agricultural stock ; A m in- 

like . W. J. SleUmish, Poole, DoKct 

Eng. Pat. 101,264, Apr. 25, 1916. (\pni’ 
No. .5944 of 1916.) 


To make 10 galls, of food, 8 galls, of water k 
heated to boiling in a jacketed p.an, 2 galls, of limo. 
water is poured in,'and the source of heat removed 
Then 160 grains of potassium or sodium phospliate 
LS added and 16 lb. of pea nuts which have been 
eoaisely ground is stirred in, with 100 grains of 
calcium chloride and 5 lb. of malted dextrin or 
other sweetening agent. About 200 grains of 
sodium bicarbonate, 250 grains of magnasiuin 
carbonate, and 100 minims of 50% butyric add 
are also added. The pan is covered and the 
contents kept stirred for 20 mins., after which they 
are poured on to a cloth filter, and 20 grains of 
ammonium carbonate is stirred into the filtrate 
Wlien the temperature has fallen to blood heat 
120 grains of citric acid is added and the food 
stirred. Instead of pea nuts, any other starchless, 
legume containing an edible oil may be used 
The nuts may be blanched before use. To increase 
the amount of solid matter in the food, a portion 
or the whole, of the insoluble matter of the nuts 
may be left in. — J. H. J. 


Pasteurisation [of milk]; Process of . F. 4 

Haines, Assignor to D. C. Kerckhofl, St. Louis! 
Mo. U.S. Pat. 1,196,357, Aug. 29, 191B 
Date of appl., Dec. 4, 1015. 


Mile at 40° F. (4-5° C.) is passed through a coil 
at 185° F. (85° C.), whereby it is heated to 160° P.. 
(71° C.) and remains at that temperature for 
i-— 1 hr. It is then passed to a primary cooler 
where its temperature is rapidly reduced to 
140° F. (60° C.) and where it remains for 20 — 
30 mins., after which it is cooled further. — J. H. J. 


Milk ; Method of preserving . J. W. Davies, 

Boston, Ma.ss. U.S. Pat. 1,197,270, Sept. 5, 
1916. Date of appl., Jan. 24, 1916. 

Thr milk is pasteurised at a temneraturc suffl- 
ciently hi^h to destroy bacteria, without changing 
the condition of the milk constituents, and is then 
transferred to eon(a,mers whilst at substantually 
the same temperature. The milk is transferred 
to a hot room, kept at a permanent preservalive 
temperature, between 140° and 152° F. (60'' .and 
60° C. ), whereby bacterial development is pre- 
vented, so that the milk may be maintaineil in 
stable condition for long periods of time. — B. N. 


Preserving fruit-juices. C. E. Burke, Berkelev, 
and D. E. Fogg, Oakland, Cal. U.S, Pat. 
1,197,442, Sept. 5, 1916. Date of appl., Oct.3, 191 1. 
FRurr-JUices are clarified by treatment with 
“ pith extract of a citrus fruit pith,” together 
with a reagent promoting the coagulation of such 
extract. — B. N. 


XIXb.-WATER PURIFICATION; SANITATION. 

Swhnming '^ools ; Chemical purijicaiion oj — 
G. W. Heiae and R. H. Aguilar. Philippine.' J. 
Sen, 1910. 11(A), 105—122. 

ExPERDfEXTO were made with copper sulphnt*^ 
and bleaching powder at swimming baths 
Manila supplied with a river water which 
impure and turbid from finely-divided clay, and 
which possessed a high degree of bicarbonf^-te 
alkalinity. Copper sulphate added to the clean 
in the bath failed to keep down the number 
of bacteria. Bleaching powder also failed when 
added in one lai^e dose to the clean water, the 


vol. XXXV^ So. 20.1 
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bodv secretions, particularly sweat, consuming a 
large amount of tHe chlorine added and preventinj? 
gterilisation. When bleaching powder wag added 
jljvUy the amount of 0-5 part of available 
fblorine per million parts of water, the number 
of bacteria was kept below 200 per c.c., and B. roli 
^^* 5,5 absent. The water could be kept fit for iige ' 
for one and two weeks. No great change nas i 
produced in the chemical quality of the water as ' 
regards turbidity and oxygen absorption. The 
temperature of the water was 27® — 30®C. One 
bath was in the open air and exposed to sunlight ; 
fbc water in this bath consumed the availabie 
chlorme much more rapidly than the water in the 
indoor baths. The bejst chemical tests to judge 
the quality of the water were determinations of 
the free chlorine and of the consumption of free 
(.•hioria^' The oxygen absorption test at the end 
of each week was proportional to the number of 
bathers.— J. H. J. 

jrilisepli^ : Comparative action of on pus and 

on pure cuUuTes. tV. Lumi^re. Comptes rend., 
1916, 163, 309—311. 

The author studied the relative resistance to 
disinfection of pus from a shell-wound, (containing 
white Siaphylococd and broth cultures of the 
same organism. The antiseptics employed were 
phenol hermophenyl (mercuri-phenoldisulphonate 
of sodium), and sodium hypochlorite, as repre- 
senting respectively the groups of phenolic, 
metallic, ana oxidising antiseptics. It was found 
that under the conditions of the e.xpprimeiit.s 
(action for 2 hours at 38® 0.}. the amount of 
hvpochJorito required to sterilise pus was about 
12 limes as much as was required for an equal 
volume of broth culture. Hermophenyl and 
phenol showed far less difference of activity in the 
two media. The redm-ed bactericidal action of 
hypochlorite in pus is attributed to combination 
with organic matter ; toxins present are oxidised 
and rendered innocuous to a greater extent by 
tlii-s antiseptic than by those of the phenolic an<l 
metallic groups. The experiments indicate that 
in the treatment of suppurating wounds wifh 
hvpo<;lilorite, relatively strong solutions should be 
used.— ,T. H. L. 

PXTENtS. 

Water and other liquida ; Treatment of . S. H. 

MenrieSjIxjndon. Eng.Pat. 13,087, Sept.13, 1915. 
The reagent by which the water is to be 
treated is supplied by means of a small pump, 
preferably of a positive type, which has a hy-pas.s 
between the suction and the delivery, so that on 
openir^ the valve on the by-pass, the delivery 
of the pump is reduced to an extent depending 
upon the degree of opening. Tliis pump is 
liiouTiled upon the same spindle a.s the main 
pump by which the water to be treated is passed 
through the treatment plant. The main pump 
delivei's into a pressure tank, of such size that the 
water remains in contact with the reagent for the 
ilesircd length of time. Into the outlet pipe from 
this tank, another small pump of the above type 
^ay deliver a determined quantity of another 
1‘eagent, such aa a de-chlorinating reagent.— J. H. J. 

Waier; Treatment oj for softening, purifywQf 

and like purposes. H. J. !dagrath, Loudon. 
Kng. Pat. 17,133, Dec. 6, 1915. 

A rectangular tank has a shallow layer of gravel 
the _ bottom, over which is a deep layer of 
pe^utit or other base-exchanging material. The 
water enters by a valve, work^ by a hall float, in 
the side of the tank, above the pennutit, and stands 
a valve. It leaves by 

a three-way tap at the bottom. To regenerate the 
Rjaterial a solution of salt is poured in at the top of 
the tank and allowed to tnckle out through the 


hottom. Alternatively, the tank may 
oe hUed with salt solution by upward displacement, 

? P’.P® being provided passing from the top of the 
tank to the iK)ttom and along the floor, the portion 
along the floor being perforated and connected 
with a socket leading to tlie exit tap.-- J. H. J. 

Water-purifging apparahis. Id. F. NeuTuan, Oak- 
mont, Assignor to W. B. Scaife and Sons Co., 
Pittebiirgh, Pa. U.S. Pat. 1.195,391, Aug. 22^ 
1916. Date of appL, May 12, 1916. 
liiE apparatiis consists of a treatment and settling 
filter, and a purified water reservoir 
which IS placed at a higher level than the filter. 

I Jhe inflow to the filter is controlled by a float 
i valve operated by the level of tlie water over the 
niter, and the outflow from the filter is controlled 
by a float valve in the reservoir operated by the 
level of the ^yate^ therein. The float operating the 
»met valve is provided with a device for closing 
the outlet valve at a regulated minimum water- 
level in the filter. A system of pipes and valves 
IS provided for washing the filter by a reverse flow 
of the purified water through the filter.— .T. H. J. 

Water-purifying apparatus. A. van Vloten, Den- 
ver, Colo. U.S. Pat. 1,195.537, Aug. 22. 1916, 
Date of appl., June 2, 1915. 

The apparatus consists of a precipitation tank, 
having at its lower end a funnel-shaped mixing 
compartment. The water and chemicals are 
supplied to the mixing coinpartiuent under pres- 
sure, and pass upwards between the edge of a. 
conical bafilc-plate and the side of the tank. 
Above the mixing compartment is an annulus 
of inverted V cross-section, spaced from the side' 
of the tank, around which the upward flow of the 
liqiiid.s takes place. The upper portion of the 
tank is ^lindncal and acts as a settling compart- 
ment. ’fhe top of the tank is closed and carries 
the exit pipe. — J. H. J. 

Water; Process of purifying . 0. V. Hoover,. 

Columbus, Ohio. IT.S. Pat. 1,197,123, Sept. 5, 
1916. Date of appl., July 11, 1016. 

Bauxite is treated with stilphuric acid in such 
proportion as to form a mixture containing basic 
ahuniaium sulphate, sulphuric acid, and the 
insoluble impurities of the bauxite. Water is 
added, and the resulting mixture is added to the 
wat-er to be purified, thus forming aluminium 
hydroxide. Tins is settled with the entrapped 
iuipurities and the initial impurities of the ))auxite, 
and the purified water drawn off for use. — B. N. 

SlerUisaiion of liquids. M. von Recklinghausen, 
A. Ilelbmimer. and V. Henil, Paris, Assignors 
to The R.fi.V. Co.. Inc., New York. U.S. Pat. 
149M81,Aug.29,1016.Dateof appl., Dec.21, 1912. 
The sterilisii^ apparatus comprises a ^’apou^ 
electric lamp consisting of an enlarged non- 
luminous portion at one end, containing botli 
electrodes, and. a narrow luminous portion. The 
lamp is placed in the side of a sterilising chamber, 
so that the narrow poition projects into a tube in 
the chamber; the nou-luminous part of the tube 
remains out-side the chamber. — J. H. J. 

Insecticides or plant icashes. 0. J. Lemmens, 
i Waleringburv, and P. .1. Fryer, Tonbridge, Kent. 

Eng. Pat. 101,308, Feb. 25, 1916. (Appl. No. 

! 2856 of 1916.) 

I TiiF. plant wash comprises two solutions. One is 
prepared from resin soap, which is rendered com- 
pletely soluide bv the addition of 15% of alcohol 
to the heated soap, or of alcohol tc the cold 
soap. Instead of alcohol, 30'^; soap may be 
used, which, when added to tlu^ heated resin soap, 
produces a clear, non-setting liquid. This solution 
uj added to the water with which the second 
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5iolutioa is to be diluted, in order to soften it-. The 
second solution is the insecticide proper, and is 
made with soap as a basis. — J. H. J. 

Nicotine solidions [dippin/f hatha]; Method of 

testing . R. G. Mewborne and H. K. 

McConnell. Assignors to The Kentiickv Tobacco 
Product Co., Louisville. Ky. U.S. Pat. *1,197,142, 
Sept. 5, 1916. Date of appl., May 18, 1915. 

The nicotine content of dipping baths is deter- 
mined by directly titrating a test portion of the 
solution, purified to remove interfering matter, 
with a standard solution of silicotungstic acid, in 
the presence of a suitable excess of mineral acid, 
but in the absence of an indicator. — B. N. 

Water ; Purification of . H. Kriegsheim, Ber- 

lin. Assignor to The Permutit Co., New York. 
C.vS. Pat, 1,197,640. Sept. 12, 1016. Date of 
appl., Aug. 11, 1914. 

See Eng. Pat. 17,494 of 1914 ; this J., 1915, 885. 

An improved ferWiaer [from activated aeicage sludge]. 
Eng. Pat. 8397. See NVl. 

XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Digitalis group : Chemical constitution and pharma' 

cohgical action of substances of the . W. 

Straub. Biochem. Zeits.. 1916, 25, 132 — H4. 

J, Chem. Soc., 1916, UO, i., 618. 

The lethal doses of the various glucosides of the 
digitalis group and their “ genins ” on frogs was 
determined, and also their relative actions in 
certain cases on the isolated hearts. The lethal 
<loses are given in the following table, the results 
being expressed in grms. of dnig per grm. of body- 
weight : — 

Digltoxln 0-00000'16 Dlgltoxigenlo O'OOOOOft 

K. stropliixnthin . . , 0-00000075 StrophaiithMin .... 0-0000025 
C.vnmrin IHWOOOOS Cymarig^nia 0*0000025 

Dmtaliu and digitalenin were not sufficiently 
sohibie for determinations of toxicity to be made. 
The glucosides are therefore more toxic than their 
genins. The toxicities of cymarin, cymarigenin 
(identical mth strophanthidin), and cymaric acid, 
of which the chemical relationships to one another 
were determined by Windaus (this J.. 1915, 851). 
were found to be 0 0000008, 0 0000025, and 
0*00042 (in the same units). The benzoate of 
cymarigenin has a toxicity represented by the 
number 0 000025. No conclusions are drawn as 
to the relationship between chemical constitution 
and pharmacological action. 

Bhamnua barks ; Aiudysia of . O. Tunmann. 

Apoth.-Zeit., 191.5, 30, 642. J. Chem. ^oc., I 
1916, 110, ii., 504. I 

The ved-coloured foam which is obtained when | 
drugs containing anthraquinones are shaken with 
sodium hydroxide solution (compare this J,,, 1916, 
fH)0) is probably due to the presence of chrysoph- 
aiiol ; the latter Ls present, therefore, in Rhammia 
carniolicna^ as well as in B. catharticus, and the 
reaction simply serves to distinguish these from 
the American rhamnus bark, B. purakiana. 
Tschireh’s colorimetric method indicate that the 
quantities of anthraquinone derivatives in R. 
frangulua and in R. purahiana have a ratio of 4 : I, 
whilst according to the author’s gravimetric 
method (this L, 1916, 273) the ratio between the 
two respective quantities is 3 or 2*5 : 1. 

Vanilla heana ; E^ect of curing on the aromatic 

conatiiuenia of . F. Rabak. J. Ind. Ene. 

Chem., 1916, 8, 815—821. 

LaBORAToRT experiments were made on the effect 
on vanilla beans of different methods of curii^. 


Twelve lots of beans were used, of which six werf- 
cured at the ordinary temperature and six in « 
water-oven at 40^ — 60® C. Of each set of six, one 
lot was cured without any preliminary treatment 
and the others were first immersed, for the periods 
mentioned, three times successively in water at 
different temperatures, viz., for 30 secs, at intervals 
of 1 min. at 40“ 0., for 20 secs, at intervals oj 
1 min- at 60“ C., and for 10 secs, at intervals of 
4 rain, at 80®, 90“, and 100® C. respectively 
Extracts were prepared from the cured beans m 
afford a better basis for comparison. It was found 
that extracts prepared from beans cured at the 
ordinary temperature were superior in colour 
odour, and taste to those prepared from beans 
cured at a higher temperature. The extracts in 
most oases were richer in vanilla resins and 
colouring matter than commercial extracts. Jn 
the preparation of the extracts a considerable 
proportion of the resins remained undissolved 
when the solvent had a lower alcohol concentration 
than 65%. It is concluded that the commercial 
Cluing process might with advantage be consider- 
ably shortened and simplified, and in order to 
produce uniformity in the composition of vanilla 
extracts it is recommended that the green beans 
be imported, and cured under uniform conditions. 

i>est results appear to be obtained by curing 
at the ordinary temperature, either without 
previous treatment or after treatment with water 
at temperatures up to 90“ 0. for a short period. 


Deodar tree wood ; [ConstHuents of the] voluiih oil 

of Indian . 0. D. Roberts. Chem. Soc. 

Trans., 1916, 109. 791—790. 

Two samples of the volatile oil from the wood of 
Indian deodar tree (Cednus deodara, Lond. ; C\ 
libani. Barr.) were of reddish-brown coloui 
and characteristic balsamic odour and had the 
following constants: sp.gr. at 15 * 0., 0*9549 and 
0*9756; ai? (100 mm. tube) = +52“16' and 
•f34“6'; nD =s 1*5195 and 1*5220; acid value, 
5*6 and 4*5 ; ester value, 19*3 and 4-9 ; ester value 
after acetylation, 30*8 and 34*4. The oil contains 
about 2% of a ketone, Cr)JIi 40 , probably p- 
methyl-A®-tetrahydroacetophenone, giving a semi- 
carbazone, m.pt. 163® — 164“ 0., which on decom- 
position W'ith dilute sulphuric acid and distillation 
with steam yields p-tolylmethylketone ; _ about 
0 07% to 0-i% of an unidentified phenol giving a 
blood-red coloration with ferric chloride and 
forming a benzoyl derivative, m.pt. 70“ C. ; 3% 
to 12% <»f the eslei*s of hexoic, heptoic, and stearic 
acids; 50% to 70% of sesquite^enes of variable 
rotation, together with sesquiterpene alcohoh 
as.sociated with high boiling, viscous decompositinn 
products. — T. C. 


Ilydnoearpus venenata, Gaertner : False chaul- 
mooijra. H. C. Brill. Philippine J. Sci., 1910, 11, 
75—80. 

Tur kernels obtained from the seeds of H. venem'In 
yielded, by expression, 51*2% of a greenish-yellow 
oil having the following characters : — sp. gr, 
at 30® G., 0*9475; m.pt., 19“— 20“ C. ; Mo.f 
+.5203®; ni? — 1*4770; saponif. value, 200;-); 
acid value, 4-4; iodine value, 99-1. It contain^ 
a cyanogenetic ghicoside, chaulmoogric acid, ana 
hydnocarpic acid. The oil dosdy resembl^ 
chaulmoogra oil obtained from TaraktoycMS 
Kurzii, and also the oils obtained h'ojw “* 
Wigkliana and H. anihelmintica (sec this ■ 
1904, 669; 1905, 741). Since the chemical con- 
stituents are identic^, it is probable that cua 
moo™ and hydnocarpus oils would have 
phyi^logical properties ; gynocardia o\\, 
optically inactive, might be different, depend!^ 
whether the physiological aefcivi^ is due ^ 
unsaturat^ aci<^ present in the chaulmo g 
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and hydnocarpus oik ot to the glncoside present i precipitate ivas evaporated over sulphuric acid 
in all tne seeas. w.t'. ». i at. oi*dinan' pressure ; a small quantity of crystals 

Ttvwo* /"«» Monarda pnmMa. E. il. Holme. iw'* T the yield being 

Perf. and Esaent. Oil Her.. 1916, 7, 311— 3l-> mm’ P ^ m.pt. 

’■ . had pronounced curative powere. 

ExPERlifEXTS have been ^made in the United About 0*2 grtn. of amorphous material, having 
‘■itates (Dept. Ag.i*ic. Bull. No. 372) on the cultiva- curative powera, also separated as the liquid wa.s 
tion ^ind exploitation of Moimrdu punctata as a I concentrated ; when the latter was evaporated 
source of thymol, this plant being considered \ completely, a film M’eigliing 0-25 grm. was obtainetl 
more suited to the particular circumstances than ! '^'hich had inoderatc curative powers. The effects 
the Indian plant “ Ajowan ’’ (CantTW copiirum) nicotinic acid and ita derivatives on neuritic 
which serves as the raw material for the extrection fowls were also determined. Nicotinic acid, 
of thymol in Germany. The seeds of jMonarda trigonellin, and p-hydroxynicotinic acid effecteil 
used for the experiments gave rise to two varieties little improvement; the* hydrochloride of the 
of plants : dark plants with more serrate leaves methyl ester of nicotinic acid produced a marked 
and a pronounced red coloration in stems and hut temporary improvement. — W. P. S. 

branches, and light green plants with larger ij » i , 

leaves, practically free from red coloration. The ^^PVj'd'gakmosme ; Biocheinicfil ftjjnthesia oj 


aTerage'vields o£ oil were 0-40“/yttom‘ the dark ' — o/an cnsi/mecmifltncdmair-rfWfrf 

plants testing 66% of phenols, anil 0'42«/„ from the j s°''' 

Ught plants testing 69% of phenols. The light j S?- 

plants also produced more leaves. Cultivation of 1 lillo, lo9.) 

this type in subsequent yearn showed in some ! Theek litres of solution, containing 30 grms. of 


crops an increased yield of oil up to 0-44%, and j galacto.se, 750 grms. ot propyl alcohol, and 600 c.c. 
phenol contents up to 72 — 74%. Particulars of | of maceration juice from botloiu-fermentation 
cultivation are given. The best results uere ! yeast, yielded after 8 months at the ordinary 
obtained on rich, well drained sandy loam under- 1 temperature, 21 grins, of crystalline a-propyl- 


obtained on rich, well drained sandy loam under- 1 temperature, 21 grins, of c; 
lain with marl or calcareous clay at a deptli ot ! galactoside. — J. H. L. 

2 — 3 ft. ; the plant requires a good supply of | 

lime. Cutting should he performed in the rtower- I AlkyUminea : Preparation of 
bud stage and the herb taken to the distillery I Chem.-Zeit., 1916, 40, 810. 

without dry'ing. The distillation water, relatively I k.^vixg recently devised a p 


H. Krause, 


without dry'ing. the clistuiation w-arer, relatively k.^vixg recently devised a practical process for 
rich in phenols, is reserved and ^u£<i lo the next i the preparation of the nitroparafftns, the author 
batch of herb for distillation. The crude oil i has studied the reduction of these bodies to 
contains a small quantity of carvacrol and some j alkvlamii^s bv iron and livdrocliloric acid by a 


cymene and, in the manufacture of thyinol, the 
crude product Is fractionated. The thymol is 


process similar to that employed in the manu- 
facture of aniline. It is knowm'that the reduction 


separatedfromthefractionhoilingb€tween215^and j of nitrobenzene may be effected with only 
240 H’.. a crystal of thymol being added to induce j of the theoretical quantity of hydrochloric acid 
crystallisation. With sy.stematic working of the ‘ and that the mixture remains acid throughout, 
fractions, a commercial yield of 66*3 % of white ■ owing to the weakly basic character of the aniline. 
crystAllised thymol is obtained. It is calculated j The alkylamines are stronger bases, and when 
that from a first year’s crop, 20 lb. of oil per acre ' working with a fractional proportion of hydro- 
may be expected and from subsequent crops 30 lb. i chloric acid (A of the theoretical) at 50® — 60“ C., 
or 'even 40 lb. of oil per acre. The expenses of ' the acid reaction soon disappears and ferrous 


or even 40 lb. of oil per acre. The expenses of ' the acid reaction soon disappears and ferrous 
cultivation are estimated at $23 per acre for the hydroxide is precipitated, necoming oxidised 
first vearand $19 for subsequent years ; replanting later to the ferric condition. The liquid acquires 


will not be required oftener than once in five : an increasingly alkaline reaction and an am- 
years. The average profit over a period of five : moniaeal odour. Thus the reduction of the 


years is estimated at .$IH per acre. — J. P. B. 


VUamuiea : Ckemhtrp o} the . B.R. \Vi 

Philippine J. Sci., 1916, 11, 49 — 57. 


nitroparaffins proceeds in an alkaline mediuin 
but less energetically than at first, and since 
the liquid contains no trace of u'on salt in solution 
, 49 — 57. |g iuferred that the reduction is effected by the 


The following method was employed for obtaining ' nascent hydrogen produced by the action of the 
“ vitamine ” from rice polishings. lVenty-fi> e i aniinc hydrochloride on the inetallic iron, 
kilos, of the polishings was macerated with alcohol goiis to the action of ammonium chloride. This 

containing hydrochloric acid, the liquid then view is supported by the fact that ir(m and water 

pressed out, concentrated at a low temperature ; alone have no action on the nitreparamns, but if a 
* under reduced pressure, and the aqueous portion • little alkylaniine hydrochloride be anded, redneporL 


Separated from the layer of fat. This ^ueous 
portion was treated wuth phosphotungslic acid, 
the precipitate collected, washed with <lUutc 


sets in. ’ Tlie reduction of nitromethane with iion 
and ih ot the theoretical quantity o_f liydro- 


the precipitate collected, washed with dilute ; chlonc acid for 6 hours gave a yieUl of 7o /o of the 
sulphuric acid, air-dried, mixed with excess of i calculated^quaiitih- of amine ; in 3 hours the yield 
barium hvdroxide, and the mixture extracted : was only oaS^. 

with water; the extract was freed from barium ; more energetic-ally ^and completely ^ j^^ger 

and sulphuric acid, neutralised with nitric acid. ; proportion of acid is emplojed; 

concentrated under reduced pressure, and then with 1-u mol. of aud to 1 ^ ^rtnr+inTi is 

treated with silver nitrate. The preripiteted : (tlieoretical ^ 

punne bases were sejwrated. the solution treated ' P'f ‘L neariv nulntitative! 


with a further quantity of silver nitrate and an 
amount of barium hydroxide sufficient to produce 


the yield of methylamine is nearly quantitative ; 
the reduction of nitroethane under similar condi- 
tions requires a longer time but the yield is 


a permanent precipitate ; the latter w'as collected, tions r^uires t i? t* 

decomposed with hvdrogen sulphide, the sil>'cr ' practicalh as goo . ... 

sulphide separated, barium present was removed ! anceatheaia : Dekmination of small 

KlUnViOt-a nnJ A-Vawv V.rkn<.anl.i>afrul • J , ^ . i J Ti' 


sulphate, and the solution then concentrated 
^Ed treated with twice its volume of alcohol. 
A precipitate formed which had slight curathe 
properties when administered to fowds suffering 
from heri*beri ; it conteined a considerable 
quantity of nicotime acid. The solution from this 


omoiints of al^ol and fcat^ ia ,* 
^lallincki-odt. jun., and A. D. Alt- J. Ind. Eng. 
Chem., 1910, 8, 807 — 812. 

To determine water, the ether Is dehydrat^ with 
a known weight of anhydrous potassium carbonate. 
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If alcohol also is present, some is retained by the 
potassium carbonate and vitiates the results, but 
it can be removed by washing two or three times 
with pure anhydrous ether before drying and 
re-weighing. If the specific gravity of the ether 
after dehydration with potassium carbonate be 
determined, the alcohol content can be read directly 
from a curve. A curve is given for the values at 
25® on the hydiK^en scale. It is nearly a straight 
line ; the average values for pure anhydrous 
ether and for ether containing 3% of alcohol are 
0*70987 and 0*71301 respectively. Five samples of 
commercial anaesthesia ether gave the foUowii^ 
results : — 



1 

■ 1 1 

2 

3 

1 

: 4 

5 

Water, % 

1*08 ; 

1*21 

0*12 

! 0-36 

0-26 

Alcohol, % 

1*42 

0-85 

0-12 

1 4-25 

0*32 


Alcohol had probably been added to sample No. 4. 
It is questionable whether ether complying strictly 
with the requirements of the tT.S, Pharmacopoeia 


^i^nat 11 . suau cuusist ol wu 7 q etuyi oxiae aim 
of alcohol containing a little water) can be made 
by the usual distillation process. — A. S. 

Linseed mucilage as proteciive colloid. Colloidal gold. 
A. Gutbier, J. Huber, and E. Kuhn. KoUoid- 
Zeits., 1916, 18, 201—210. 263—273. Z. angew. 
Chem., 1916, 29, Ref., 409. 

The mucilage is prepared by shaking linseed for 
1 day at the ordinary temperature with water satur- 
ated with chloroform, and filtering through flannel 
and glass-wool. The substance may be purified 
by treating the solution with twice its quantity 
of absolute alcohol, dissolving the precipitate 
in water saturated with chloroform, and dialysing. 
Stable colloidal gold solutions were prepar^ by 
reducing gold chloride with hydrazme hydrate, 
formaldehyde, sodium hydrosulphite, or uhcnyl- 
hydrazonium chloride in presence of Itnseea muci- 
laee. To obtain solid products from the colloidal 
gold solutions it was necessary to evaporate in 
vaxnxo over concentrated sulphuric acid, as only 
incomplete precipitation took place on addition 
of strong alcohol. — A. S. 

Identificaiion of phenols hg the spectroscope. Gsell. 
See III. 

Quartz glass apparatus for bacteriological and 
surgical tcork. Paul. See VIII. 

Influence of catalysts {alkaloids, dyes, etc.) on 
yeast-fermentation. Somogyi. See XVHI. 

Detection of methyl alcohol. Salkowski. XVHI. 

Titrimelric studies. [Titration of hydrogen peroxide 
and diethylbarbiiuric acid.] Enell. Sec XXIII. 
Patents. 

Hog cholera serum globulin ; Preparatior^s of , 

and process of producing same. P. M. Justice, 
London. Prom H. K. Mulford Co., Philadelphia, 
U.S.A. Eng. Pat. 101,275, May 31, 1916 (Appl. 
No. 7735 of 1916). Addition to Eng. Pat. 6604, 
May 3, 1915 (this J., 1916, 653). 

The process described in the principal patent is 
modified by treating the hog cholera antitoxin 
ydth a reagent other than one which forms an 
insoluble hydroxide, e.g., ammonium sulphate, so 
that the resulting mixture contains about 25% 
of the reagent, ^ding kieselguhr or other ineH 
silicious earth, and filtering the mixture under 
pressure. The percentage of the reagent in the 
filtrate, which contains the hog cholera antibodies 
dud globulins, and serum albumin, is then increased 
to about 50%, which causes precipitation of the 
globulin and hog cholera antibodies. These are 
separated by ^tration from the serum albumin, 


which is discarded. The precipitate is freed from 
excess of the reagent by pressure, and may be dried 
dialysed, or dissolved and sterilised by filtration’^ 

- ■ — F. Sp. 

Amyl acetate; Process of making . H. E.«iscx 

and B. T. Brooks, Assignors to Gulf Refining Co 
Pitteburgh, Pa. U.S. Pat. 1,497,019, Sept. 5’ 
1916. Date of appl, Dec. 8, 1915. 

Pentyl chloride, or the monohalogen derivative of 
a gasoline fraction of b.pt. 25® — 45® C., is heated 
under pressure in a roWy container with an 
alkali salt of an organic acid, e,g., an acetate, so that 
the mixture is forcibly agitated during heatincr 

— J. P. B. 

Phosphoric add eaters of carbohydrates ; Preparation 
of — — . Farbenfabr. vorm. F. Baver und Co 
Ger. Pat. 292,817, Feb. 26, 1915. 

In the preparation of phosphoric acid esters from fer- 
mentable carbohydrates and inorganic phospliah s 
by the action of veast enzymes (see Fr. Pat. 458,098 
of 1913; this J., 1913, 1031), it is customary to- 
heat the mixture in order to destroy the enzyme 
when the ester formation is complete. This 
method has the disadvantage that part of the 
ester is thereby decomposed, so that on subse- 
quently treating with a calcium salt, the calcium 
salt of the ester is contaminated with calcium 
phosphate. According to the present patent the 
enzymic activity is destroyed by addition of 
tannic acid, which also precipitate proteins. A 
higher yield of the ester is obtain^, and the 
pri^uct is purer than that obtained by the older 
method. — A. S. 

Ilalogenhydroxyquinolines ; Preparation of deriva- 
tives [metallic lakes] of . Soc. CThem. Ind. in 

Ba.sle. Ger. Pat. 292,819, Nov. 22, 1913. 
JlBTALUC lakes, e.g., the calcium, zinc, and ceriun^ 
lakes, of halogenhydTOxyquinolincs are prepared 
by precipitation methods, in presence of suitable 
carriers if so desired. The method is especially 
suitable for the preparation of antiseptic dressings 
(bolus, kieselguhr, or the like impregnated with the 
lakes mentioned) for the drv treatment of wounds. 

—A. S. 

i-Uydroxypiperidine and its N-alkyl derivatives ; 
Preparation of derivatives [esters] of — . B. 
Emmert, Wurzburg. Ger. Pat. 292,846, Dec. S, 
1914. 

Okoanic acid esters of 4-hydroxypiperidine and 
its N-alkyi derivatives ace prepared by the usual 
mctho(fe. They are of value as local anaesthetics 
and as mydriatics. Examples mentioned are the 
benzoic and p-toluic esters of 4-hydroxypiperidine, 
and the 0- and p-toluic and p-nitrobenzoic esters 
of N-methyl-4-hydroxypiperidme. — A. S. 

Alkali-acclones and hydroxyisopropyl derivufives- 
of hydrocarbons; Preparation of- . Farben- 

fabr. vorm. F. Bayer und Co. Ger. Pat. 293,059, 
July 14, 1914. 

Alkali-acetones are obtained by the action of 
diacetonealcohol or triacetonealcohol on potassium 
or sodium or an alkali amide below 0®C. The 
alkali-acetone may be used for the preparation 
of hydroxyisopropyl derivatives of hydrocarbons 
or their derivatives, as described in Ger- 
280,226 and Fr. Pat. 474,745 (this J., 1015. 378, 
1116), or the two processes may be combined in a 
single operation. — ^A. S. 

Acetaldehyde from acetylene; Preparation of — — 
Farbw. vorm. Meister, Lucius, u. Briining- 
Ger. Pat. 293,070, Apr. 24, 1914. Addition to 
Ger. Pat. 292,818. 

Metallic mercury in presence of dilute acid is 
used instead of the mercuric salt specified in tho 
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(.hief patent (see U.S. Pats. 1,151,928 and 1,151,929 i 
of 1915 ; this J., 1915, 1031).— A. S. i 

estere of \‘aTylA-didhylaminoeihyl--o-pyraz- ; 

olone~3-carbo(i;yHc acid ; Preparation of . ! 

F^rbw. vorm. Meister, Luchis, u. Briiniug. Ger. ’ 
Pat. 293,287, May 12, 1915. | 

•TilB hitherto unknown alkyl esters of l-aryl*4- 1 
diethylaminoethyl'S-pyrazolone-S'carboxylic acid, \ 

TT 1 AT iriTT 1 /ntt^<^(COOR) : N ! 

(C2H5)2N.(CHa)i..CTT<^^_^^jj^ j 

have been found to possess pronounced anaesthetic | 
properties. They arc obtained by treating ester-s j 
of l-aryl-5-pyrazolone-3-carboxylic acid, prefer* I 
4 ibly in the form of their alkali salts, with halogen- \ 
•ethyldiethylamines. — A. S. 

Aluminium alkyloxides ; T*re.paraii&n of . Farb- 

werke vorm. Meister, Lucius, u. Briining. (Jer. I 
Pat. 293,613, Dee. 24, 1913. Addition to Ger. j 
Pat: 286,596 (this J., 1915, 1168). j 

The higher homologues of ethyl alcohol are j 
caused to interact with metallic ahiminium in : 
presence of a very small quantity of a mercuric j 
^It. The reaction may be started with a portion | 
of the aluminium and the remainder added at j 
intervals. The aluminium alkyloxides are soluble j 
in the alcohols from which they are derived and | 
may be recovered in a pure condition by crystalUs- ' 
ing or by distilling off the alcohol. — ^A. S. 

Mercury chl&roaminoglycerol compound; Prepara- 

lion of a . B. Bdmer, Hanover. Ger. J-^at. 

293,0^2, Mar. 14, 1913. | 

A SOLUTION of mercuric chloride in glycerol is i 
{precipitated with aimuonia in presence of water, | 
or freshly-precipitated hydrous mercuric amino- ■ 
chloride (infusible white precipitate) is treated with | 
glycerol, with or without the aid of pre&sure and : 
heat. The product is soluble in weak acids, such 
as butyric acid, has no irritant action on the skin, 
and, in the form of ointment, is of value for the 
treatment of syphilis. — A. S. 

Ilog-cholera serum globulin; Process of ^producing 

. J. Ueichel, Assignor to H. K. Mulford 

Co., Philadelphia, Pa. tJ-S. Pat. 1,197,150, 
Sept. 5, 1916. Date of appl., 3Iay 27, 1915. 

See Eng. Pat. 101,275 of 1910; preceding. 

Method of testing nicotine solutions. U.S. Pat. 

1,197,112. See XIXb. 


XXI.--PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


y^holographic images ; Process for ike simultaneous 

toning and fixing of silver . A. Spilzer and 

L. Wilhelm, Vdsendorf, Austria. Ger. Pat. 
292,352, May 7, 1914. 

Teixurous or telluric acid or their salts, especially 
the sodium salts, are used in admixture with 
sodium or ammonium thiosulphate, et-c., for the 
preparation of combined toning and fixing baths. 

— A. S. 

Photographic materials {plaies^ films, papevt etc.) with 
addition of a dye by which the light- senmliv^uss 
is reduced. G. W. A. Sosna and J. E. Bicdebach, 
Bremen. Ger. Pat. 292,723, July 20, 1915. 
Addition to Ger. Pat. 288,328. 

In addition to the dyestuffs mentioned in the chief 
patent (this J., 1916, 386), a substance, such as 
phenolphthalein, is used which has no effect on 
the emulsion, but combines with a constituent of 
the developer, e.g.j the alkali, to form a coloured 


compound which protects the emulsion from the 
action of diffused daylight during development, 

Mnlticolourcd screens for colour photography ; Pro 

duciion of 0. Schleiissner A.-G., Frank 

fort. Ger. Pat. 293,004, Oct. 15, 1914. 

The screen is prepared with the aid of particles ol 
a colloidal substance stained in different (colours 
and the particles are subsequently caused U 
coalesce by cxposui-e to the vapour of a suitabh 
swelling agent. — A. S. 

XXII.~ EXPLOSIVES ; MATCHES. 

Explosives in coal mines. Order of Sept. 21, 1016. 
Two explosives, of the composition given below, 
have been added to the list of “ Permitted Ex- 
plosives ” : — 


! 


Parts by weight. 


I Ingivilionte. 

i 

1 

Su})er-Clifflte Xo. 1. 1 

1 

Super-Cliffite No. 2. 

1 

1 Not more 

Not less 

Not more 

Not less 


j than 

than 

than 

than 

Nltroelvccrln ... 

' 10-5 

M-D 

in..3 

a-3 

Xitrecotten .... 

1 0.75 

0-23 

0-75 

0-25 

-tinmonium nitrate 

60 

57 

RO-fi 

57*5 

Soiiium chlorkte 

16 

14 

1 20-5 

18*5 

Ammonium 





j oxalate 

U 

9 

1 ® 

4 

' Wood meal (ilried 




4-5 

j at 100“ C.) . . 

6*5 

4-5 

1 6-5 

1 Moisture 

2-5 

0-3 

1 2-5 



1’he usual restrictions as to pricking, etc., are 
included. Four ounces of either of the above 
explosives gave a swing of 2-53 in. to the ballistic 
pendulum, compared with a swing of 3*27 in. 
given by four ounces of gelignite containing 00% 
of nitroglycerin. 

Patent. 

Match making machinery. A. Kelley, Wilmington, 
Del., U.S.A. Eng. Pat. 13,378, Sept. 20, 1915. 


XXm.-AHALySIS. 

Hydrocyanic acid ; Investigation of the chief 

methods of detecting • G. Anderson. Z. 

anal. Chem., 1910, 55, 459 — 468. 

The relative delicacy of the principal tests for 
hvdrocyanic acid was determined on 10 c.c. 
poitions of solutions of 98*5% potassium cyamde. 
With a 001% solution (0 000393 giro. CN), a 
A/20 solution of silver nitmte and 20% mtne 
acid still produced a precipitate ; the limit was 
reached with a 0 0001% solution (1 pt. IICN in 
245,000), when the turbidity was visible only 
when, viewed through a column 12 cm. high 
against iilack paper. In this test, it is advan- 
tageous to use an excess of silver nitrate. In the 
Pnissian blue test, a precipitate was obtained 
with a 0 01% solution, but only a coloration at 
vTPAteT dilutions. The most dilute solution which 
: fa?e the test was 0-001% (1 pt. HON in 24 500). 

; The conversion of cyanide into feirocyanide is 
nrobably iucomplete. The identifi^tion as feme 
thioevanate is possible with a 9,9001 solution. 

: The test was performed by adding 3 drops of 
ammonium sulphide and 2 drops of A/1 caustic 
■ soda to 10 c.c. of the cyanide solution, evaporating 
^ to drvness on the water-bath, dissolying the residue 
in water and 3 drops of A/1 hydrocHonc acid, 
and adding 5 drops of a 1 % feme chloride solution, 
i The Edition of a 15% caustic potash solution 
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and a few c.c. of a e«dd satuiated sohition of 
pimc acid, produces a red coloration, but tbe 
limit ifi reached with a 0 0 1 solution of cyanide. 
'Fhe test is uncertain and is not recominended. 
Hie presence of hydrocyanic acid is indicated by 
the production of a blue colour on paper steeped 
in a 4% guaiacum tincture and 0*25% copper 
sulphate solution, or, better, in the liquid its^ ; 
but a 3% sohition of guaiaconic add and a 
1 : 1000 copper sulphate solution is to be pre- 
ferred. The weakest solution that gave the 
^reaction was a 0-00001% solution (1 pt. HON in 
2,450,000). Certain other substances, e.j;., ammonia 
and cigar smoke, however, produce the same 
effect.— E. H. T. 

Soap 08 ipdicaior in volumetric analyeie. [Titration ; 
oj solutions of colouring matters,] J. F. Sacher, 
i^^enfabrikaut, 1916, 36 , 289 — 290. Z. aMew. 
Chem., 1916, 29 , Ref., 329. 

L\ the acidimetric or alkalimetric titration of 
solutions of colouring matters and the like, where | 
the use of ordinary indicators is unsatisfactory, i 
good results may be obtained by using soap | 
solution as indicator. The soap solution is pre- 
pared by saponi^ng linseed oil with excess of | 
potassium hydroxide solution and exactly neutral- ; 
,wlng udth dilute acid; 1 c.c, of soap solution is | 
used for 100 c.c. of the solution to be titiated. 

It is stated that the production of a turbidity in i 
presence of free acid and disappearance of the ^ 
turbidity in presence of free alkali are sufficiently I 
sharp and rapid even at the ordinary temperature 
and in artificial light. — A. S. 

Tilrimdric studies. [Tiiraiion oi hydrogen per^ 
oxide, diethylbarbUuric acid, and hydrogen 
sulphide.] H. Enell, Z. anal. Chcm., 1016, 
65, 452—459, 

When titrating in presence of hydrogen peroxide, 
iodo-eosin or dimethylaminoa7.o6dDzene are more 
satisfactory indicatoi's than phenolphthalein. 
Titrations of commercial hydrogen peroxide with 
A^/IO potassium hydroxide gave a considerably 
higher result with the latter Indicat-or tlian with , 
the two former ; the sample contained hydrocldoric | 
acid, and probably phosphoric acid and citrophene 
(triphenetidine citrate). Iodo-eosin, in presence 
of ether, is a, most sensitive indicator and its use 
should be extended ; the error caused by the loss 
of a little material when the bottle is opened after 
shaking can be obviated by using a rubber Imng. 
It is excellently adapted for ,the titration of 
diethylbarbituric acid (veronal) with caustic soda, | 
whereby the stable monosodium salt is formed. 
In the estimation of hydrogen sulphide with silver 
nitrate, some of the silver sulphide formed remains 
in colloidal solution and obscures the end-point 
of the subsequent titration with thiocyanate 
solution in presence of ammonium iron alum. 
This can be counteracted by adding jV/ 10 .sodium 
chloride solution, in amount about equal Ui that 
of silver nitrate solution, and ^tering through 
cotton wool, allow’ance being made in the calcula- 
tion for the amount so added. The presence of 
glycerol in an aqueous solution of hydrogen 
sulpMde was foxind greatly to increase its keeping 
quality, tlms confirmii^ an old observation of 
Lepage (1867). The stability of the solution is 
increased to a small extent by adding 30% or 
90% alcoliol, and to a greater degree by adding 
ether. The solul)ility of hydrogen sulphide, in 
vols. per unit volume of solution, was found to 
be 2*6 for water, 1-87 for glycerol and water 
(1 ; 1), 2-9 for 50%, 8-26 for 90% alcohol, and 
14*46 for ether. — E. II. T. 

Calcium in presence of iArontium and harmm ; 

Detection of . P. N. Raikow'. Chem.-Zeit., 

1916, 40 , 781. 

The material (0*3 — 1 gnu.), as alkaline-earth 


carbonate, » heated for a few minutes in an opc}) 
porcelain crucible over a Teclu burner, the produsjt 
stirred, when cold, with a few c.c. of water, the 
mature filtered, and the filtrate tested with 
phenolphthalein. An alkaline reaction indicates 
the presence of calcium. Under the (.‘onditions 
speemed, strontium and barium carbonates are 
not altered, but calcium carbonate is readily 
decomposed, as little as 0*2% being detected with 
ease. — P. SoBN. 

Zinc ; Determination oj by Scha^nefs niethofj. 

J. Patek. Z. anal. (Ihem., 1916, 56, 427 — 452* 
Various objections to the Schaffner method of 
zinc determination (Nissenson, this J., 1896, .52 • 
Greenwood and Brislee, this J., 1909, 1138} 
were examined experimentally and disproveth 
Thus it was shown that it is not necessary that 
the standard zinc solution and the solution to be 
determined should contain the same amount of 
zinc ; that the quantities of ammonia present 
in the two zinc solutions immediately before 
titration vary only within narrow limits ; and 
that the maximum amount of ammonia present 
is much less than the quantity which adverselv 
affects the analytical result. iSirther, the accuracy 
of the method is not influenced by the use of 
different acids in varying concentrations to dissolve 
the ore or the pure metal, nor by varying tlie 
kind of oxidising agent employed. Results are 
affected neither by the nature nor by the amount 
of the ammonium salt present. Lastly, Decker’s 
contention (this J., 1906, 911) that freely pre- 
cipitated zinc sulphide interacts with ammonium 
salts in neutral or ammoniacal solution, could not 
be confinned. — E. H. T. 

Molybdic acid and aminonium nitrate ; Jlecovrrg 

oj from the residues from phosphoric acid 

determinaiions. A. Cirete. .Schweiz. Ver. anal. 
Ohem., May 26 and 27, 1910. (?liein.-Zeit., 1910, 
40 , 8J3. 

The residues from the gravimetric and volumetric 
proces-ses contain, besides nitric acid, quantities 
of other acids, such as sulphuric acid, and salts 
of iron, aluminium, calcium, magnesium, and 
alkali metals. For the treatment of the residues, 
•10 litres of the acid liqviid is neutralised witli 
ammonia and re-acidified with 10 litres more of the 
residual liquors. The liquid is heated, and 
decanted from the yellow’ precipitate which forms ; 
the .sulphuric acid is precipitated by bariun) 
nitrate and the liquid made alkaline ^Yiih ain- 
inonia and ammonium carbonate. The feiTit’ 
hydroxide and alkaline earths are thus .separated 
and the liquid then contains only small quantities 
of molybdic acid and the alkali salts as impurities. 
If the molybdic acid must he separated, yellow 
ammonium sulphide is added in not too large 
excess to the warm liquid until a dark reddish- 
yellow colour is produced. After cooling, dilute 
nitric acid is added carefully until a dark brown 
precipitate of molybdenum* sulphide settles out 
from a perfectly colourless solution on stining. 
The filtrate is then evaporated and ainmoiiium 
nitrate is recovered by crystallisation. Tlie las^t 
mother liquors, which are dark in colour and 
contominated with alkali salts, may be use<l as a 
fertiliser. If tlie c^ stals of ammonium nitrah 
are to be used again for phosphoric acid deti*V' 
minations, it is not necessary to separate the 
molybdic acid by ammonium* sulphide, hut th<" 
final mother liquors should be so treated. — J- F. D- 

Use of ammonium nitrate in determining 
calorific power of lignites. Salvadori. Sec Ha- 

Colorimetric determination of acetylene. Schulze. 

See 1 1 A. 

Idenlificalion oj phenols by the spectroscope. G^e]l• 

See III. 
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^ neto ituthod of ttwieuring the refractive 
and di9per8ion of glass, Cheshire. See VIII. 

Quartz glass apparaivs for bacteriological and 
^ surgical hoork. Paul, See VIII. 

f{(f\)id fiiethod for the deierminfttion of nianaanesr 
^ ^ [in steel], Szasz. See X. 

platinum and illuminating gas, Myliiis and 

Hiittner. See X. 

Qiiautitative analysis of antimony trMphide and 
^ the products obtained from it by roasting. Von 
Bacho. See X. 

Peiemiinaiion of glycerol in fatty oils by fneans of 
sodium glycerate. Bull. See XII. 

jUJarcusaon-Sckilling's modification of Bomer's 
‘ method for the detection of phytoslerol by pre- 
cipitation with digitonin. Olig. See XIT. 

Determination of phytosierol in vegetable fats. 

Klostemiaun and Opitz. Sec XIT. 

fhe JA(d>ermann-Storch colour test for rosin. 

Jameson. See XIII, 

Dcterminaij^ of total sulpJuiles in leather. Levi 
^nd Orthmann. See XV. 

Determination' of the basicity of chr&mc tanning 
liquors. Appelius and Schmidt. See XV. 

Pmipiiaiion of reducing sugars by basic lead 
acetate. Deerr. See XVfl. 

Total destruction of pentoses during alcoholic 
iemetUaiion. [Analysis of Pellet. 

See XVli. 

States of con\hinciiion of sulphur in ^c^l\c and iheir 
determination. Baragiola and Schuppli. See 
XVIII. 

Detection of methyl alcohol. Salkowski. *SVe XVllI. 

Deieciion of tailow and hydrogenated fats in butter 
fat, Ambergor. Sec XIXa. 

Colorimetric method for detection of jjotalo starch. 

Blunck. See XIXa. 

i^alkylic acid reaction of soya beans. Brill. See 
XIXa. 

Analysis of Rhamnus barks. Tunmanii. Sec XX. 

Dciermination of small amounts of alcohol and 
waier in ether for ancesihesia. 3Iallincki*odt and 
Alt. See XX. 

Patkats. 

Dyromcter-scale. G. A. Shook. Urbana, Til.. Assignor 
to Scientific Materials Co.. Pittsburgh, Pa. 
U.S. Pat. 1,196,306, A\ig. 29, 1916. Dateof appl.. 
Oct. 2, 1913. 

A TOTAL radiation pyrometer has a scale calibrated 
Jo represent true temperatures, based on the 
Jonnala, log. T =Iog. To ^k, in which T represents 
die Unje and Tp the black-body temperature of the 
not bi^y, and k a constant depending upon the 
material of which the hot bodv is <*onipo.sed. 

— W. E. F. P. 

'I'emperaiure of incandescent bodies; Apparatus 
/or observing chemical processes and for determining 
ifte-- — . Strdhlein und Co. Ges.m.b.H., Dussel- 
dorf. Ger. Pat. 293,668, May 26, 1915. 

in at one end with the apparatus 

1 C 1 ^nh the substance to be examined is heated, 
the other end by a lens. At this 
rer end the tube is connected with one limb of an 


inclined V-sliaped tube, the other limb of which is 
provided with a lens and a coloured disc and is con- 
noted with the tube of an optica] pyrometer. 
The l^ht rays from the object under examination 
are reflecUni into the pyrometer tube bv a mirror 
placed in the angle of the V*tube.— A. S. 

Method of lesling nicotine sohilions [dipping huths]. 
r.S. Pat. 1,197,142. See XIXb. 


Trade Report. 

Chetnkal industries of Switzerland urnl the war. 

Chem.-Zeit., 1910, 40, 745—747. 

Thb industries of Switzerland liave suffered primi- 
W'ithdrawal of labour on mobilisation 
and dirTicully in importing raw materials. The 
,2^® 1915 reached a total ^■ahle of 

1670 Diill. fres., as against 1186 mill. fivs. for 1914 ; 
the imports (value 1680 mill, fres.) were lo\cer tjian 
m 1914. In the heavy chemical section, the works 
at Letikon is the only one concerned in the manu- 
facture of acid.s. using imported pyritos. and the 
supply of vitriol has been inadequate. As regards 
sc^a ash, the scarcity of imported supplies has 
stimumtcd the ei’ection of a lai’ge new works at 
Zui*zach. The most pressing scarcity has been 
felt in nitrogenous fertilisers; Chili Wlpelre is 
unobtainable and the production of ammonium 
.sulpliate very inadequate, in spite of the stoppage 
of the exportation of ammonia liquor. Most of 
(he glass factories are shut down, but the Monthey 
works reopened at the end of 1914 and is probably 
^cumulating stock. The fine chemical industrv 
is much hampered through lack of materials^ 
'Hiere is a strong demand but exports are pro- 
hibited, except where aniple supplies are demon- 
.straW. ^ The ti-ansport <lilti<ulties thmngh the 
port of Genoa are extremely great, prices are very 
high, and the supply of materials is obtained 
entirely from Entente and a few neuti-al countries. 
In the electrochemical section conditions are 
more satisfactory. The carbide factories continue 
to work, with selling prices about 20^^ above 
noiDial. Calcium cyanamide, carborundum, and 
abrasite are being manufaeUired for export. Tlie 
manufacture of chlorates is hamper^ by the 
rdTuiau prohibition of the export of potassium 
chloride. The plectrelytio caustic soda indu.stry 
is uimfle<’ted by the war and the sale of bleaching 
powder has considerably increased. The man\i- 
fa<ture of nitric acid from the air ls greatly stimu- 
Jalcd and a certain amount is available for export 
at double the normal price. The aluminium and 
iioii-alloy industries are .stimulated hy strong 
demand and higli prices, but greatly hampered by 
the difficulty of importing raw materials. Tlie 
dyestuff industry has had to cope with great diffi- 
culties in connection with labour and materials. 
There are no coke ovens in .Switzerland and the 
coal-tar piwlucts pi'ocuiahle have only been those 
which could be spared by bcUigererit countries, 
chiefly Endand, after the satisfaction of the 
explc^ive.s' demand ; there is only one sulphuric 
.acid works, but recently there has been Govern- 
ment encouragement for the scheme for the erection 
of A common achl plant for the dyestuff factories. 
Nitrites, nitric acid, caustic soda, and chlorine are 
plentiful. The Swiss dyestuffs factories have 
had to supply the requirtunents of the home con- 
sumeiN, who formerly dealt almost entirely with 
(jcruiany and w’ho are now busy with foreign oi*ders; 
ncverthel^s a considerable quantity has beer 
exported under Government supervision in returr 
for ww materials allowed to come in ; the pric» 
of aniline oil has risen to 10 tim^ tJie 
The Swiss silk-dyeing industry is suffering sev(i 
through scarcity of vegetable dyestuffs, particulf 
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ogwood ; stocks are nearly exhausted ai^ supplies 
non-existent, since England and America aosorb 
the whole production. The mechanical wood 
pulp mills complain of weak demand ; tKe demand 
for cellulose is very keen but the production is 
hampered through scarcity of chemicals and 
transport difficulties. The paper industry is 
oppressed by general troubles. The market for 
industrial explosives is weak ; the match factories 
are overburdened with demands but experience 
great scarcity of materials 5 prices have risen 50 %. 
Imports generally are supervised by oi^anisations 
acting on behalf of both groups of belligerents. 
Whereas the German oi^anisation is said to be 
working smoothly and satisfactorily, the Entente 
trust is having considerable trouble and friction, 
particularly over the question of cotton goods 
and the general difficulties connected with trans- 
port through Prance aj^id Genoa. — J. F. B. 


EledrO' and organic-cheinical indmtrieg of R^iBsia. 

^ Chem. Tiade J., 1016, 59, 263—264. 
Owi?TG chiefly to lack of raw material, cheap 
sources of electrical energy, and available capital, 
Russia has been hitherto mainly dependent on 
foreign countries for electrochemical products. 
For the eeonomic production of calcium nitrate, 
aluminium, feirosiUcon (30% Si), caustic soda, 
sodium cidorate, mercury fulminate, calcium 
carbide, and electrolytic copper in Russia at the 
average prices luUng in 1913 (viz. about 12s., 85s., 
41s., 18s., 70s., 593., 20s., and Ols. per cwt., 
;^pcctively) the cost of electrical energy per 
1:ilowatt-hr«ur should not exceed 0*06d., 0*15d., 
016d., 04d., 0 62d., 0-7d., Mod., and l-25d., 
respectively ; while for purely electrochemical 
uses the maximum cost should be from 0 025 to 
0 125d, per kilowatt-hour, lly erecting power 
stations at centres where coal and wat are 
abundant, utilising the wateifMls in Finland, the 
Urals, and the Caucasus, and imposing very high 
protective duties, it is honed^to give the necessary 
impulse and ensure the development of Russian 
electrical and electrochemical industries. 

Until the outbreak of war, the Russian chemical 
and pharmaceutical market was mainly dependent 
on German imports. To remedy this situation 
and create an independent Russian industry, 
the Association for the Development of the 
Chemical and Pharmaceutical Industries in Russia 
•^as. founded ^at Moscow, and commenced opera- 
tions in Sept., 1914. Since that date many 
pharmaceutical and other products have been 
manufactured under the auspices of the Associa- 
tion ; among these may be mentioned chloro- 
form, caffeine, atropine, iodine and iodine products, 
citric acM, derivatives of creosote and guaiacol, 
acetylsalicylic acid, pyramidon, salol, formalin, 
hydrogen peroxide, mercury salts, sodium sali- 
cylate, ^-naphthol, anisol, various alkaloids, sul- 
phuric ether, acetic anhydride, ethyl chloride, 
“ terpineol hydrate,” and lanoline. Siniilar effo^ 
in the domain of industrial chemical products are 
being made by the Association des Proprietaires 
d’Usines et des Industriels de la Russie, and the 
Association des Fabricants de Cotonnades, the 
latter being specially concerned in extending and 
bringing up to date the country’s colour works. 
Independently of this, the principal textile 
manufacturers of Moscow have decided to establish 
a works for the production of coal-tar colours and 
the necessary intermediate products, and to 
place the constiuction and management of the 
works under Swiss control \ it is certain that Russia 
possesses an adequate supply of primary materials, 
mrticularly coal-tar, for th'^ colour industry. 
The larce quantities of indigo (13,000 cwt. in 1913), 
roineraf pigments, tanning materials, etc., annually 
imported before the war have now seasibly 
diminished owing to dom^tic production ; while 
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fch^ export of glycerin (over 30,000 cwt. in 1914J 
has entirely ceased, owing to the home deman^^ 
The wdod-^tillation industry formerly flourishf^i 
Ikwhen the sale, of methyl alcohol was piofitabi^ 
but was adversely affected competition witb 
denatured alcohol ; the position has been some, 
what modified since the war, owing to the increased 
demand for pyroligneous acid and acetone. Wood 
tar and turpentine are mainly produced in tie 
Perm district, where 100 plants are in operation- 
the Ural district possesses only two wood-distilltnJ 
works, both of which produce pyroligneous add 
and methyl alcohol. The match industiv o{ 
Ruasia .is conducted in 114 factories wMch, in 
1914, produced 4,000,000 cases of 1000 boxes 
of which 300,000 cases (about 78,000 cwt.) wers 
exported. — W. E. P. P. 

Prohibited exports. Order in Council, Sept. 29, 191G. 
The follo\nng alterations have been made in the 
Proclamation of May 10, 1916 (see this J., 1916 
620):— 

Headings deletsd. *Iron and steel plates arid 
sheets. and steel articles containing 

chrome, cobalt, nickel, or vanadium. ^Goods made 
wholly or partly of rubber, gutta-percha, or 
balata. 

iVeto headings : ^Molybdic acid 4||d its salts. 
^Gauze made of copper or its alloyir ^Matches, 
'Steel articles containing chrome, cobalt, nickel, 
or vanadium. 'Iron and steel plates and sheets 
except when made from crucible cast steel or from 
carbon steel not made in the United Kingdom by 
the Siemens or Bessemer processes, provided such 
crucible or carbon steel does not contain more 
than 5% of chrome, cobalt, nickel, or vanadium, 
2Goods made wholly or partly of rubber, gutta- 
percha, or balata (except rubber hose covered 
with steel wire). 'Ruboer hose covered uith 
steel wire. 

Note : The exportation of the goods mentioned 
above is prohibited as follows : — ()oods marked h 
to all destinations. Goods marked to all poits 
and df«5tinations abroad other than ports and 
destinations in British Possessions and Pro- 
tectorates. Goods marked to all destinations in 
foreign countries in Europe and on the Moditer- 
ratpean and Black Seas, other than France and 
French Posessions. Russia, Italy and Italian 
Possessions. Spain, and Portugal, and to all ports 
in any such foreign countries, and to all Russian 
Baltic ports. 

Prohibited imports. Royal Proclamation, Oct. 3, 
1916. 

The importation of aluminium powder, and of 
manufactures of bone, horn, ivory, and celluloid’ 
is prohibited (except under licence). 

Contraband of war. Ro3ral Proclamation, Oct. 3, 
1916. 

The following are made absolute contraband 
Insulating materials (raw and manufactiu'ca). 
fatty acids, cadmium, cadmium alloys, ana 
cadmium ore, albumin, waxes of all kinds. Veast 
is added to the list of conditional contraband. 

France : Prohibited exports. 

The exportation from France of the following has 
been prohibited : — Arsenical ores, asphalts, bitU' 
mens, and pitch, bituminous limestone, boras, 
boric acid and other boron compounds, chromic 
acid, chromat^ and bichromates, fatty acias, 
felspar, formic ether, glues of all kinds and 
stances used for preparing them (casoim ^2 
albumin, serum albumin, dried blood, dextrin an 

t luble starches, gelatin, due and size, 

in and leather, anln^r waste), halogen 00 
pounds of caihon, chlorides of metals and nici 
loids, sodium, spermaceti, varnish. 




